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provided t o  p o t e n t i a l  u se r s ,  regard less  of 
their s i z e  o r  t echn ica l  i n t e r e s t  a r e a .  
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T h i s  is  the 
Generation. 

second 

INTRODUCTION 

quarter ly  update of 1977 Of Solar Thermal Power 

In a continuing e f f o r t  t o  compile the most currant  infonnttion f r c m  
computerized data  bases,  the Technology Application Center has com- 
bined the e f f o r t s  of i t s  s t a f f  t o  produce this issue,  
of t h i s  i s sue  is s l i g h t l y  a typical ,  s ince m a n y  s t a f f  members had a 
hand i n  its publication. However, w e  t r u s t  the  raader w i l l  f ind  
the breadth and depth of the information equal t o  the  usual high 
s t a d a r d s  of qual i ty .  

The Layout 

In this i ssue  the most ac t ive  areas ara  sect ions;  1 0 , 0 0 0  Enerqy 
O v e r v i e w s ,  1 6 , 0 0 0  Wind Conversion and 1 9 , 0 0 0  O t h e r  and Combined 
Systems. l?e are finding the developments i n  Wind Conversion t o  be 
or' increasing i n t e r s s t .  

W e  appreciate coment  and suggestions the reader may have t h a t  would 
improve the u t i l i z a t i o n  of the publication consequently r e su l t i cg  
i n  a more reader responsive publication. 

Geoffrey C. B e l l  
Tecfinical Editor 

Contributors : 
Eugene Burch 
Charles Fears 
Gilbe-rt Rivera 
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GGIDE TO USE OF TXIS PUBLICATION 

A number or' f ea tu res  have been incoAqoratsd t o  help the  
reaeer use this docvment. They cons i s t  of: 

-- A TABLE O F  CONTENTS l i s t i n g  general  ca tegor ies  or' 
subject content arid indexes. 
by subject  title/keyword ant! author  is zv- cilirble 
through tiie appropriate index. 

Xore s p e c i f i c  coverage 

-- CITATION NG?.IBERS assigned t o  each rsferexe.  These 
numbers, w i t h  t he  pref ix  omitted,  a r e  used ins tead  
of page n*mbers  t o  iden t i fy  referecces  in the various 
indexes. 
when deaiiag with doctlment orders; so ?lease cse the  
e n t i r e  ( p r e f i x  b c l u d e d )  c i t a t i c n  nuiaer when corres- 
por,ding with TAC regkrding 2 reference.  An open ended 
numbering system f a c i l i t a t e s  easy i n c o q o r a t i o n  of sub- 
seqilect updates i n t o  the organizat ion of tSe material .  
In  t h i s  sys tan ,  numbers ossiqneci t o  new c i t a t i o n s  i n  
each category w i l l  follow d i r e c t l y  the las t  assigned 
nunbers i n  the previous publ icat ion.  
number of the l a s t  reference on each page appears on 
t h e  upper right-hand corner of t h a t  page t o  f a c i l i t a t e  
quick loca t ion  of a s p e c i f i c  te-m. 

They a re  a i so  use2 2s TAC i d e n t i f i e r  cuzbers 

The  c i t a t i o n  

-- A REFE33XCE FORXAT cor,taining the TAC c i t a t i o n  number, 
title of re fs rence ,  author, corporate a f f i l i a t i o n ,  
reference souzce, cont rac t  or qrant  number, a b s t r a c t  
and keywords. T h e  rer'er=nce source tells, t o  tSe b e s t  
of our knowledge, where the  reference cane from. if 
from a pe r iod ica l ,  t he  reference source contains the 
per iod ica l ' s  t i t l e ,  volume number, page cumber and date .  
If for a r e p o r t ,  t he  reference source contains the rz- 
p o r t  number assigned by the i ssu ing  agency, number of  
pages and date.  

V 



--An INDEX OF AUTHORS alphabet ized by a u t h o r ' s  l a s t  
name. A r e fe rence ' s  au thor  is followed by t h e  
re ference ' s  c i t a t i o n  number. 
each au thor  is l i s t e d  i n  the index. 

For mul t ip le  autllors, 

--An INDEX OF PERMUTED TITUS/KEYWORDS af fords  access 
through major words i n  the t i t l e  and through an 
assigned s e t  of keywords f o r  each c i t a t i o n .  11 ref- 
e rence ' s  t i t l e  is followed by the  r e f e r e n c e ' s  c i ta-  
t i o n  number. In  the indexes, a l l  the words pe r t a in ing  
t o  a re ference  a r e  permuted a lphabe t i ca l ly .  
the c i t a t i o n  number f o r  a re ference  appears a s  many 
times a s  there a r e  major t i t l e  words o r  keywords f o r  
that reference.  The  permuted words run down the  cen te r  
of an index page. T h e  res t  of the t i t l e  o r  keywords 
appear ad jacent  t o  a permuted word. Since a t i t l e  
or  set of keywords is allowed only one l i n e  p e r  per-  
muted word the  beginning, t h e  end, o r  both ends of a 
t i t l e  o r  se t  of keywords may be c u t  o f f ;  or, i f  space 
permits, it w i l l  be continued a t  t h e  oppos i te  s i d e  of 
the page u n t i l  it runs back i n t o  i t s e l f .  A # i n d i c a t e s  
the end of a t i t l e  o r  se t  of keywords while a / i nd i -  
ca t e s  where a t i t l e  o r  set of keywords has been c u t  
off within a l i n e .  

Thus,  

- 
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Kasn, D . S . ,  Dev-keI M.D., F r e i n ,  J.3. ,. Gil l i land ,  Y.X., zyzyz=oft, X.:J., X i l b a n k s ,  T.J., 
(Oklahoma, Universr=y, Xoraan,  OK) , BSF S I X - 7 4 - 1 7 0 6 6 ,  5il B . ,  1976, Gni*?ersi=y of 0klaitorr.a 
I res s ,  2esearc;l Suggortad by -e Xational Science Foundation Yorzzn. OK, h77-25224 ,  S l S . 9 5  

is wamiaed and an izvescigation is conduczsd regardinc; +;?e energy oupgly a l te rna=ives  acd 2 U  and 
3 needs. Solid fue l s  considered axe zzlatea to  csal, orqanic waste, and ?reduce of enerpy 
f a n s .  x descr ia t ion  of gaseous and l iquid fuels Is present&, - d i n g  i n to  accaunt naeszal 
gas, qzseous f;lei ?=om o i l ,  coal qcsiScation, gaseous 3 e l s  5ren organic materials, ccrnestlc 
cz&e o i l ,  coal LiqEefaction, o i l  shale, tar sands, <.e Liqueiac=isn of orqanic z a t e r i a l t .  
.;gxoaclTos lor shtai3ir.q enerqy in Lie form a;' dscA:i=l=~ ars disc-atled, givinc a t t en t ion  t o  
f a s s i l  fcol3,  organic na t ez i a l s  , nucleat f i s s ion ,  nuclear fusion, q e o t i e m a l  jower,  ? ~ C k O d t C t = k  
?owes, sol&* elsc=--fc ?war, and a comparison of e l e c t r f c i t y  sugply sys=ams. .Lsgec=s of 30lk* 
hea+i-rg ana cooling are discussed along w i t h  hydrogen enerqy syttcms. 

?5e ro l e  of research, development, and demonstzation (RD and 9) i n  t i e  snergy e u p d y  systsm 

w.zz-.mrxrs s o m a s ,  OVERVIEW) 

ST77 LO046 O V E X I C a T  XSARIXGS; tEAR TEW CIPZGY B XND 0,  1976 EXDA P T A  .LYD ? R O G W ,  ' 7 C L L i  3 

(Csumut=ee an Science and Tec.'mology, C.S. Souse), V 3:236, 9 6 0 ,  1376, lasnicqton G O  Ziearings 
Sefor t  Suacnnm. on -3erqy ?as., Jevelopmenz and DaEonst-ation (FostLi ?zelr) of C3mm. I n  S c i .  
md Tac.%ol., 94th Co~qr., 2d Sess., ;an 2 6 ,  1976, 977-75714 
Avar1:SEjcomm. on Znerqy Xes., Davalopmenf and Denanst-atzon 

Yo .ibs+ract Available 

ST77 LO047 SA!KONAL O W N  FOR W-, DEVZLOPMCTT AND 3MONSTRATICN GZZATIXG ZXEXG'K 
U O I C Z S  FOR T9E VOLUME 2 ??.Cay L I " T d Z 2 L m Z O N  - FOSSiL SOLAR 
Eprzxcy, Am GZmzi?-mhL &t?E,sGL - 

( Z D A ,  Wasnaagton, DCI , LWA-76-1-ML-2, N77-19600 
Xvarl:NTIS 

me Fsdrral  Eaarw Raseas&, Development, and Denanst-ation programs ilow uiidrmay aza 
d e s c t h e d  along w i t 2  possible fuzure efrorts. Frnancial  data for W 75,  FY 76 ,  and F'I 77 
&-I gresenfod. % e m  tectznoloqy proqrams , s u g g o r t ~ - g  tec.mo1oqy progrurrs , tnerqy-rela+=d 
supgorzxig act~v:*a3s, sgecra l  analyses, and an aooenax are mcluded. F o s s i l  enerw (coai ,  
tet-~le!nn, and aatural qas), solar anergy, and gcot.?emxal energy, ars discussed ' a q e a e r  w i * d  
consemaflon, E w i o n  ?mer, fission pwar, and *be iuclear f u e l  cycle. 

( O m ? v L E ,  .UZS-WATZ SCURCZ.5, CONSZXVATION) 

Gutmsnis, I., Guilan&, L.S., XcSrayer,. Iz.X., =%anna, X.T., larrl, A. , (National PLapnbg 
Association, Washingcsn, DC) , 9SF-GR-32464, 260 ?., Sponsored b by the Dept. 3f Labor, 

Avail : NTIS  
FZ+C - o 3 - 3 o 2 3 2 -0 o , WB- 7 s / 3 a 7-VOL-L , PB- z 4 3 4 7 4 4 , x i 7  - 7 o z 9 L 

No AJabst-act Avarlable 

ST77 lC049 ST7DY OF %POWEB RfQU- BY OCCUPATION FOR XLTEmATZVE TEC3HOLOGSES 111 T", .. 
ZXERGX-XZLXL!ZZD mDUSTXIZS, rJNIZZD STATZS, 1970 To 1990, V O L M  3 

GutPanis, I., G u i l a n ~ i ,  L.S., F ? , r a y r ,  R.A., .%,Perma, R.?., ?auL, A., (Hational Planai3g 
.Usoclrt=on, Xashiiqton, DC) , !:S?U-32464, 199 p . ,  Synsored  i3 ,ow- by +de Dept. 02 Labor, 
F%+C-03-90232-00 ,  FE/3-73/390-W)L-3, ?9-243477/7, S?7-70279 
Avail : ?iTss 

?To .Abstr-acl, AvazlaSla 



10056 

Greeley, R . S . ,  (HIT= Cor;,., Bedford, ,%I,  49  p., Sponsored by NSF, Y74-66, S77-70479 
Avail : XTJTIS 

80 Abstract Available 

ST77 10052 

Gutmanis, I., Guiland, L.S., XcSrayer, R.X., KcsRenna, R.P., P a d ,  A., (National Planning 
Association, Washinqton, D C ) ,  NSF-GX-32464, 2 0 1  p. ,  Sponsored i n  ?ar t  by the  Dept. Of Laborr 
FEA-C-03-50232-00, FEA/B-7S/388-V0L-2-PT-Ar PB-243175/1, N77-70280 
Xvai1:NTIS 

STUDY O F  MANPOWER REQUIREIXENTS aY OCCUPATION FOR ALTSRNATIVE TECZINOLOGIZS I N  THE 
- EXEXGY-RELATED INDUSTRIES, UNITSD STATES, 1970 TO 1990.  VOLUME 2 ,  P-WT A 

so Ahstract Available 

ST77 10053 ENERG!f RESOURCES ALTSRNATIVES COMPETITION - PROGXSS REPORT, EZB 1-DEC 31,  1975 

Matzke, O.S. ,  Osowski, D.H., Radtke, H.L., (Score, Inc., Cambridge, MA), 208 p . ,  COO-2698-1, 

Avai1:NTIS 

are described. TCe qual of the competition w a s  t o  design and bu i ld  prototype hardware whicS 
provided space heating and cooling, ho t  water,  an6 e l e c t r i c i t y  a t  a l eve l  appropriate t o  the  
needs of homes, farns,  and l i g h t  industry.  The hardware pro jec ts  were powered by such non- 
conventior.al enerqy sources a s  solar energy, wind, biological ly  aroduced gas,  coa l ,  and ocean 
waves. 
and inarketability. 

E(11-1) -2698, N77-19635 

The objectives and results of t he  In t e rco l l eg ia t e  Energy Resourca Alternatives Competition 

The competition rules emphasized design innovation, economic f e a s i b i l i t y ,  practLcali tY, 

(ECONOMICS, ?.ESIDEXTZAL, ALTSRNATE SOURCES 

ST77 1 0 0 5 4  ENVIECQN'MENTU TIZCXNOLOGY ' 7 6 ,  XXSTITUTE OF ENVIXONMENTAL S C I Z N C S  ANNUAL TEcE??Icu 
MEETEJG, 22ND, PROCEEDINGS 

Anon, (Ins", of Znviron S c i ,  ,Wunt Prospect, I L ) ,  I n s t  of Environ Sc i  Annu Tech Meet. 12nd. ?roc,  
P5ilaCelphia, PA, 564  p . ,  Apr 26-28, 1976, P u b 1  by I n s t  of Envi:on S c i ,  Xount Prospect. =L, 
1 9 7 6  

The Proceedings contains 94  ?apers presented a t  t he  meeting. A vide range of subjec ts  
is  covered, including pyrotechnic shock and shock t e s t i n g ,  aerospace and environmental acloustics, 
f o s s i l  energy, solar energy, thermal simulation, contamination of spacecraf t  systems, l i f e  
cycle environments technology, a i r  po l lu t ion ,  water p l l u t i o n ,  s o l i d  waste technology, and o thers .  

!OVERVIEWS, €NVIXONMEXT) 

~ ~ 7 7 . i 3 0 5 5  .~DDRESS BY XIS ~ x c z z z m a  MINISTER LUBBERS ON TRE OCCASION OF TIIE SILVER IWNIb=RSARV 
MEETING OF THE EUROPEAN ASSOCIATION OF EXPLORATION GEOPHYSICISTS I N  TEE HAGUEr 
JCNE 1, 1976 

Anon, Geophys arospect, V 24:411-417, 83,  Sept 1976 

t ion ,  hydrogen fue l ,  s o l a r  and geothennal enerqy, and systems ana lys i s  a r e  reported.  Coal 
technology, nuclear s a fe ty ,  wind and wave gowar, ocean thermal grad ian ts ,  biomass conversion, 
and mininq RbD advances are noted. 

Ac t iv i t i e s  of the  In t e raa t iona l  Energy Agency i n  the  f i e l d s  of f u e l  supply, anerqy conserva- 

(CONSERVATION) 

ST77 10056 ENERGY ALTEWATIVZS: A COMPARATIVE XIUALYSIS 

Anon, (Univ of OK,  Sc i  and P u b l i c  Policy Program. Norman) , Snergy i l l t e rna t ives ;  A Cow Anal 
Prep for Counc on Environ Qual  by Univ of O K ,  S c i  and ?ub l i c  Policy Program, Xornan, V a r  
paginqs, 1975 
Avai1:Supt of Doc, GPO, Washington, DC 

This r epor t  provides descr ip t ions  and da ta  on the  major energy resource systems i n  t!!e 
United States and suggests procedures f o r  ,using these  desc r ip t ions  m d  data.  The r epor t  
i s  divided i n t o  two major p a r t s .  Pa r t  1 (Chaptars 1 th:ouqh 13) contains desc r ip t i cns  of the  
coa l ,  o i l  sha le ,  crude o i l ,  natxral  gas, t a r  sands, nuclear f i s s i o n ,  nuclear fus ion ,  geothermal, 
hydroe lec t r ic ,  organic wastes, and Solar enarqy resource systems 213s descr ipt ions of e l e c t r i c  
power generation and energy consumution. In add i t ion  t o  discussing tSe resource and development 
technologies, each resource system descr ipt ion contains  da t a  on anerqy e f f i c i e n c i e s .  environ- 
s e n t a l  res idua ls ,  and economic cos ts .  P a r t  I f  (Cbapters 1 4  through 161 - descr ibes  procedures 
for using the descriptions and data. ccntained i n  P a r t  I in systematical ly  evaluat ing and 
comparing t!!e res idua ls ,  e f f i c i enc ie s ,  ar.d economic c o s t s  of a proposed e n e r q  ac t ion  and its 
a1 ternat'ves. 

( EC2SOXICS , ExvI?.CS~IE?TXL ::@ACT! 
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iiawt!aorza, W . ,  e e t g y  Dig, V i:4-9, X 2 ,  Apr 1976 

e5er5y demand in 12 westam Zlt-pean a& %or-3 Americarz count-lss, tka na-Lonal &maad f o r  
energy sour=ss ( o i l ,  natml gas, solid 2~813, wate ?over, and mclear) La imst sf  -Aase same 
counrfes,  estisatLons of the worfd'demaad and reserves o f  pet=oleum ? ~ 9  o f  September 1973 
znd of J'anuary 1975, and estbnares o f  eCOn01UiC3liy rscoverabie worldwide coal rsserves as of 
5374. T?le ?roblens of enerqy canservation a m  considered. Liclufing possiSla iacentfve and 
coercive approaches. Soma reviewable energy resourres aza briefly ciscussed vi'& q u a s i $  on 
sol&- snergy for heating. 

~ L S  l a c t u n  revisws -&e world grawtk La tnetgy c o n s o a t i o n ,  -he iadustrial and r t s i d e n t i a l  

! cvzanq-s, C O N S ~ ~ V A T X ~ ~  

?dd, B.T., (,XT, Ctmbridqa, England) , Asuactr of Zmrq C x i w r s ,  P m c  of  a Sumsar S a ,  
Lincola Cal l ,  QxPorj, ZAgland,-p. 313420, Z d y  14-25.  i975, P u b 1  5y ?ergamcn ?zeas, a c ,  
Z h s f O r d ,  XY, L976 

liaplacament of o i l  by coal (used aonpalla+L?gly) , by hyydropowar and ?ossiSly by otSer 
s-le but  in&.=ect 13- 05 sol= gnezqy - wind, tidal - toqet2er w i = i  '&a provision 05 
a l t s a a t f w e  5Jels f o r  1-e La tt3nsuot-adon is discussed 'agethar w i t h  present Tiosion Dower 
% M i l a b i l i t y  and lrse orS gcotileraal anergy. ZyO-ogen as anerglr czrrfrr, nuclear Pasion, and 
dizect sol= snergy conversion are considered along w i t s  need f o r  sr.erqy conservation. 

(CONSEXVATION, .ZTEWATS SOlJRaS) 
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3777 10063 ALTZXYA'YZ SOURCES 3F 3 E R G ' i :  A 313LIOGXAPHY OF SOLid, GZOT%.W?, X I X D ,  LVD TIDAL 
ZNE2G'f i AND ENVIRONMENTAL A.SCSITSCYJRE 

Zarrah, B.K.,  Harrah, D.Z., Alternate Sources of Energy: X J i j i i o g r  of Sol, Geotiern, :Jind. 
and Tida l  Energy, and Environ Archit ,  2 0 1  a . ,  2ubl by Scarecrow Dress, Inc,  Xetuchen, XJ, 
1975 

This v o l a  contains a bibliography composed of more t!!an 1700 e n t r i e s ,  m s t l y  O n  solar 
energy. Included also a r e  a number of 3ources &eali.-?g with wi'nd, geothermal and t i d a l  power. 
T 3 e  l u t i n g s  a r e  divided i n t o  sax subjec t  arezs:  Various unconventional sources of energy: 
Solar energy; geothefsal enerqy; wind energy; t i d a l  energy: and anvironmental a r ch i t ec tu re  
(climate ana energy) . 
( OVERVIZWS , ALTERNATE SOL'RCES 1 

ST71 1 0 0 6 4  H W T  AND ?(ASS TRANSZZR ?SOBLEA% ASSOCIATED W I T H  AtTE.RNATI*E ENERGY PRODUCTZON 

2amachandrm. X., (Dep of S c i  & Technol, New Delhi, Ind ia)  , I n t  Semin on Futara 3nergy ?rod - 
Heat and mass Transfer Probl, DubrovnLk, Yugoslavia, V 2:639-651, 1 8  r e f s ,  Aug 23-30, 1 9 7 5 ,  
P u b 1  by Hemisphers Publ Corp, Washington, DC, 1976 

created organic matter, and geothermal energy sources a r e  reviewed w i t 5  the aim of devising 
e f f i c i e n t  generation methods. Bydrogenation, hydrogasification, pyro lys i s ,  biocmversion,  and 
energy production from organic wastes a r e  considered. 

( OVEXVIZW , .lLTERhATIVE POWER GENERATION 1 

Direct and ind i r ec t  u t i l i z a t i o n  of s o l a r  energy, ocean tbermal grad ien ts ,  photosynthetically 

ST77 1006% PERSPECTIVSS FOR NORLD ENERGY PRODUCTION 

Denton, J . C . ,  (Xm Technol Univ, Ki l leen ,  TX) , I n t  Semin on F u t u e  Energy Prod - Heat and Mass 
Transfer Probl, Oubrovnik, Yugoslavia, V 1 : l S - 2 6 ,  10 refs, Xug 25-30, 1 9 7 5 ,  P u b 1  by Hemisphere 
D u b 1  Cor;,, Washington, DC, 1976 

X limited survey of the world's energy source forms is presented and the  conclusion dram 
is tSat energy resourcats a r e  p l e n t i f u l  and equal t o   be t ask  of t u l f i l l i n g  mankind's needs.  
The question then is one of t he  fu tu re  energy production s y s t e m  and their impacts On the 
e a r t h ' s  environment. The des i r ab le  f ea tu res  of fu ture  energy produc+don systems a r e  t o  (1) 
'use high q u a l i t y  thema1 mer- sources,  ( 5 )  use non-thermal energy driven conversion systems, 
and ( 3 )  preserve the qua l i t y  of energy as much as possible during Zhysical t r m s o o r t .  

( ENVIRONMENTAL X.-ACT, SURVZY) 

ST77 10066 RENEWABLE ENERGY, SOCIETY AND TXE ENVIRONMNT 

Xac0onald, R.G., (York Univ, Toronto, On ta r io ) ,  p. 297-317, Proc Ont Ind Waste Conf 23rd, 
Toronto, Ontario,  June 13-16, 1976 

mental problems and which is described in t h i s  paper, is t h a t  of renewable energy, solar e n e r z t  
wind p a r e r  and energy from biomass mater ia ls  including organic wastes. 
held gerception, renewable energy technology is e s s e n t i a l l y  " in  hand" m d  could be rapidly 
applied t o  our energy problems. Certain i n s t i t u t i o n a l  b a r r i e r s  remain to be overcome. Indust-qf 
has a c r i t i ca l  r o l e  t o  piay ia t!!e large-scale davelopnunt and disseminaticn of t!is technology. 

One energy technology which holds promise for a l l e v i a t i n g  bot!! energy shortage8 and environ- 

ContrkIy t o  a widely 

( EXVI-~~NMEXTA~, XXPACT, COMMEXCIX AVAILABILITY) 

ST77 10067 ENERGY AND TSE XVELOP?2?NG COUNTRIES 

Dunn, P.D., (Univ of Reading, England),  aspect^ Qf Enargy Convars, Proc of a Sumnur Sch, 
Lincoln Coll ,  Oxford, England, p.  621-641, 9 r e f s ,  Ju ly  14-25, 1975, Publ by ?ergamon PraSS, 
Inc, Elmsford, NY, 1976 

Complementary r o l e  2or  the g rea t e r  use of small scale, r u r a l  based, power p l a n t  used t o  
a s s i s t  develooxuent is explained. Solar energy u t i l i z a t i o n ,  and metclana gas generation from 
waste a re  discussed. 

(DOWER PSXNTS, r m E  PXODUCTION) 

ST77 10068 FUTVRe ENERGY PRODUCTION SYSmMS: HEdT AND MASS T3ANSFER PROCESSES, VOLUME 1 
i l v D  VOLUME 2 

Denton, J . C . ,  e a . ,  Afqan, N.I., ad., ( X m  Techno1 Univ, Ki l leen ,  TX), I n t  S e e n  on ?u ture  Energy 
Prod - Beat and Mass Transfer Probl. Lect and Pap, Dubrovnik, Yugoslavia, V 2 : 8 6 6 ,  Aug 25-30, 
1375, P u b l  by Hemisphere Publ C o g ,  Washington, DC, 1 9 7 6  

Sixty-sight ?apers by various authors a r e  presented. The top ic s  discussed a re :  Xorld 
energy production, environment, so l a r  energy, nass t r a n s f e r ,  hea t  s to rage ,  solar concsntrators ,  
evaporators,  convection, nuclear power, hydrogen production, r eac t ix  co res ,  pressure drop, 
annular flow, j c i l i n q  h e l i u m ,  steam genera tors ,  magnetohydrodynamic gower s y s t e m ,  downflow, 
turbulent 'ceat t:ansfer, geothemal energy, aqu i f e r s .  freon-operated aower p l a n t s ,  coa l  
gas i f i ca t ion ,  combustion, ?yrol:?sis, hydrogasif icat ion,  f l u id i zed  beds, l i qu id  Lead hea t  ex- 
change, a l t e rna t ive  Pnergy, production, laminar flow, ocean =hemal  sower ? l a n t ,  environmental 
impacts of energy production, thermal impact of cao l ing  v a t a r ,  energy s torage  i n  l akes ,  burners#  
and swi r l  flows. 4 



S-ns, :?.3., ( S t .  Joe 739 Co, ?o,rt S t .  Zoe, ILi , ?A?Df XUaline 2ul;rizq Canf l r o p r  1976: 
%POI Conf ?a? - X C c r l A a e  lulprnc; and Test, f o r  Xest. Dallas, TX, 0. 231-294, S e g t  L3-13, 1376 

Snerw nust 3e fanaqed, IUS; LLse any o t i e r  mdustczal rssourCa, if s a v ~ z g s  a re  to  be 
ach-eved. U p r - a L  Fsds  nust ba al located w i b a  wisdom and m s i g n t  to j rovr te  c-?e snerqy- 
a f 5 c i e n c  s y s - m  and Kuqmenc -&at w i l l  b e  zeeded. ?%as sager qzves some de-3il.s on t?e 
anergy cansematlon ?r?qram wnrch 36s been mtzoducad a+ S t .  Joe ?*er campany (?lorrdal  LP. 
1969.  

(3C3N0'2aCS 1 

C = i s _ j .  C.O., !Onion Camp Carp. Fz=nklia, V U  , ?.=PI .Ucaline 2ul ;rba  Conf Jrour 1976 :  
Cons ?ap - U c a l i a s  ?ulpinq and T e s t ,  f o r  X e a t ,  Dallas, X ,  9. 235-287, Sagt 13-15, 1976 

a t  an unreasonable rate, w U e  a.rkihbfiffty is uncehaia. This paper proviaas a br ie f  accsuatinq 
of sever31 9ro jec ts  in en- conrervation actively be ing  pursued at Union Camp's ?rrmklin 
m i l l .  The Union Camg &Ll a t  F I M ! ~ ~ ,  Vkg ia i a  is a typica l  bleacied draft n!Lai;l?. graducbq 
i n  excess of 1,600 cons _Der &y of tint gapers and coated board smdzcts. ?ha average =a+al 
;owe requirements f o r  a ton of  jtoCuc= are  in *5e order  of L , O O O  kilowatz .:ouxs g e r  fan. As 
a rssult  of -39 enerqy cansertation efforts *e l e v e l  o i  overai?. aslerqy consmption i n  the 
f i n i l l  has been C-.AZ by rtughlp 298. 

?-A?PI 

'=*,e inaustzy is faced ut*& a ser-ow long-range enerqy grablasn. Fual ?t icas have iaczsased 

CONSZ,?ViiTION, ZCONOIXICS 1 

ST77 L O O 7 1  ZliZZZGY CONSWPTION AND CCPJSEZVATION =?I T9E iMI?!ZS S T Z F 3  

3oottDerq, S.Z., (Univ a f  Washzqton, Seattle, WA) , m a n s  o f  Znerqy Convsrs, Jrac o f  a S u i m e r  
Sch, Lixa3.h CaU, Oxford, Zagland, 9. 49-ll0, 36 refs, Ju ly  14-25, 1973. tchl by %rgaoaa ?=sos, 
Iltc, ZlPsLSord, XY, L976 

Consumption g a t o m s  and end-uses w h x h  are *Ae larqest conslfmars of anerqy, and tie 
=pact of some consemation options wrt2zamphasi.s on conservation ineasutes which can have 
some e f f e c t  durLag the next 1 0  o r  15 y e a r s  are  considated. 

~ ~ 7 7  loo72 DEXGND FOR XONFUEL .~ IEZALS XNO A ~ z - ~  ay TIIE UNZZED STATZS =?.GI IXDUSTZY, 

Wers, J.P., aaviec, W.J., itnonay, L.?., OS Geol S u r v  ?rof Oap, 22 e., X1006-A, 39 refa, 
L976 

geotkerxal,. hydcoelec-sic, zuclear,  and solar -3erq-y production in this report  g e m i t  cowuts- 
t i o n  of total n a t r r i a l  r m r - t n  f o r  other scenarios. .Ui=un e s t u t o s  o f  nontuel ztAzeral 
raw-cnatarial requirements for all energy tnes 1,075-30 hdicate *Aat conc=ete anad i ron are 
naeded in t i e  w e s t  tonnages, but that suhstan*dal quantities Of otke t  meerlals such a s  
aluminum. Sari-*, bentonite,  aaaqanese, and n i c k e l  amst a lso  be avai lable  if t3e 3nitad S t a t 3 8  
is to a t t a i p  ener7y ixdegendance by 1990. 

1975-90 

Z s t h a t s s  of noafuel raw-iaatuikl requizamants for nodular u n i t s  o f  Zonoal f z e l ,  
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ll,!J!lO S O U R  OVERVIEWS 

ST77 1 1 0 4 4  FE;LSIBILITY OF .MEETXNG ENERGY NEEDS OF ARMY BASES WIT9 S-LZ-GEXERATED FUELS 
OEXIVED FROM SOLAR ENERGY PLANTATIONS Fina l  Report 

Szego, G.C., (Intertechnology Corp., Warrenton, VA) , 1 6 1  Q . ,  Order 2 6 3 0 ,  OAW3-74-C- 

Avail : NTIS 

rad ia t ion  i n  plants especial ly  grown fo r  t h e i r  f u e l  value as a source of f u e l  on U.S.  arny bases.  
The study investigated the merit of producing this fue l  a t  energy p lan ta t ions  a t  o r  near the 
bases. T h e  fuel  would b e  used for d i r e c t l y  f i r e d  steam qenerators ,  hot  water hea te r s ,  space 
hea ters ,  and cooking. The researcn examined the inajor c h a r a c t e r i s t i c s  of anergy j l a n t a t i o n s ;  
analyzed ?lant-matter production r a t e s  from deciduous F lan ts ;  and examined fue l  consumption 
in  s ta t ionary  2ac i l i t i e s  a t  inajor troop t r a in ing  cen te r s .  The p o s s i b i l i t i e s  and requirements 
sf aner-jy plantat ions a t  Port  Senniza, Port  Leonard Wood, and at arxry bases in general  were 
&ta i l ed .  :t Gas zcnzluded chat  anerqy plantatzons could be f s a s i 5 l e  at aFproximatelg 1.5 l a rye  

0009, ITC-260675, AD-AO31163, N77-19667 

This project  thoroughly invest igated the  p o s s i b i l i t y  of co l l ec t ing  and s to r ing  s o l a r  

6 

rhe development m d  applicaticm of a sodel  t o r  t5e zppra isa l  of s l e c r r i c s l  energy al terna-  
cives ava i lab le  t o  the S ta t e  of New YorX is described. ?==or work re la ted  t o  the acquis i t ion  
of a data  base representat ive of the cu=tent and fu ture  systems for  e l ec t - i c  aower generation 
is summarized. 
qeneration, so l id  wastes as an a l t e rna t ive  f u e l ,  and so la r  enezqy for  r e s iden t i a l  heat ing and 
passive energy conserration to e l e c t r i c a l  energy generation i n  Yew 'iork State are evaluated. 
A c a l c u l a e o n a l  system t h a t  ge-zmits the appra isa l  of a broad range of scenarios i n  a cons is ten t  
manner is developed. 

The i inpl i ta t ions of new s tudies  i n  tibe areas  of wind tu=bines a s  a mode of 

(CCMPARATIVE iLuALYSIS) 

ST77 10076 PRESENT AND NEAR-FUTURE OEMPLVD FOR ZNEXGY Ill THE UNITED STATES 

Sa i lo r ,  V.L . ,  (arookhaven Xational Lab., Upton, X Y ) ,  23 p . ,  X p r  a ,  1976, CONF-760479-1, 
3NL- 212 3 6 

t rends i n  energy consumption, t h e  co r re l a t ion  between energy consumption and economic welfare ,  
and a driving force fo r  change based on convenience, technological v e r s a t i l i t y ,  and economics 
a r e  discussed i n  a sec t ion  p r io r  t o  energy demand project ions.  
scenarios  have Seen projected i n  the following sec tors :  r e s i d e n t i a l ,  c3merc ia1 ,  indus t ry ,  
e l e c t r i c  generation, and t ransportat ion.  
heating fo r  3 fuel types. 
and conservation. I t  is concluded Cast if adequate suppl ies  of e n e r w  a re  not ava i lab le  a t  
to le rab le  prices, consup t ion  leve ls  * . r i l l  ad jus t  to  balance demand aga ins t  supply. 
c r i t i c a l  t o  t he  economic future  t h a t  t h i s  balancing process be zchieved in  an organized e d  
r a t iona l  nanner, r a t t e r  than blundering in to  a s i tua t ion  where +be forces  of f u e l  ecOnomaCS 
solves the  problem. 

Phe hazards of forecast ing and the l imi t a t ions  f o r  ana lys i s  a r e  discussed. H i s to r i ca l  

A t  9NL, 25 t o  30 consuming 

An example is followed involviag r e s i d e n t i a l  space 
The f i n a l  sect ion of Lke paper examines the impact of price increases  

I t  is  

(OVERVIEW, CONSERVATION, ECONOMICS) 

ST77 l o r 7  ENEXGY TECHNOLOGY ASSESSMENT: CONSIDERATIONS OF GEOGRAPHICAL SCALE 

Palnedo, P.F., (Brookhaven National Lab., Upton, N Y ) ,  20 p . ,  bay 15, 1 9 7 6 ,  CONF-760573-1, 
a x -  216 6 3 

technological means to  f u l f i l l  soc i e ty ' s  need f o r  enerqy. a n g  the  implicat ions &hat a r e  of 
concern a re  economic and environmental impacts, raquizements f o r  physical  and i n s t i t u t i o n a l  
i n f r a s t ruc tu re ,  and required inves tmnt s ,  for example, in research and development. Assessment 
general ly  assumes, imp l i c i t l y  Or e.xplicit ly,  a decis ion t o  be made. Both the  set of i np l i ca t ions  
c3nsidered by the analysis  and the  decis ions t o  be afFected by it have c h a r a c t e r i s t i c  geographical 
scales.  For impacts, t ! e  sca l e  is determined by such things a s  the range of po l lu tan t  '-;ransport 
which, i n  E-. is af fec ted  by physical  geography. The geographic scale of decis ions is de ter -  
mined a h s t  completely by p o l i t i c a l  j u r id i c t ions .  This paper d iscusses  some of t ie implica- 
t ions  of the  differoncea between those scales and suggests an important r o l e  f o r  anergy tach- 
nology as8essment i n  amdiating between them. The geographical morehology of energy t echo loqy  
assessnunt,  par t icu lar ly  a s  t h a t  assessment appl ies  t o  publ ic  pol icy decis ions,  is of concern 
he re .  The particular decis ions &&t are d e a l t  with are those t h a t  can have a s i g n i f i c a n t  
e f f e c t  on the se t  of technologies used by a country o r  i n  a region of a country in  the fu ture .  
Some examples are .the determination of a nat ional  research and development pol icy ,  t he  s e t t i n g  
of a i r  pol lutant  emission standards for p o w e r  p l an t s ,  o r  the adoption of sajor energy pr ic ing  
pol ic ies .  

Energy tec.hnology aasessment is the systematic evaluat ion of the implications of a l t e r n a t i v e  

( EC~NOINICS, ZXVIROXMENTAL IMPACT) 

I 



Szogo, G.C., (:icsr-sc.hnology Cor?., Warrantan, VA) , 325 J., xizp4 Order 2630, 3Aa3-74-C- 
0 0 0 9 , ITC- 2 5 0 6 7 5 -.AP?-A, ITC- 2 6 0 6 7 5-.AP?-3 , iTC-2 60 6 7 5 --A??<, =-A0 3 U 6  4, NT 7-19 6 6 3 
avai1:mIS 

so a s t - a c t  avai lable  

(XO== ?tospec+, I=, xnatic,uts 92 En-riromentsf Sciencas) ,  583 9.. L976, PO= Itdiv=d.ual Zfsms 
See X77-26028 t o  A77-25072, A77-26527, PCSZZ.00 

Attention is 9g-n t o  pyrotsc.kqic skock tsv~tkiq, dynamics d i g i t a l  cant-al  , vibbration 
t e s t i a q ,  aerospaci acoustics, anvironmantai acoustics, Zossil-fuel t n e r D ,  nuclesr contzmina- 
t ion  control  and testiziq, and seismic tas t ing .  auso consi&zed are  t h e m 1  vacxm sgacsc=af'. 
and system t e s t i a g ,  'keznal 3 i a u h t f O U ,  sgacacra,Dt contamination. 30hr energy, and climatics. 
i is ' lrummtation and reliability, kir pollEtion, w a t s r  ?oLlution, and solid wastm tee-hnology 
&-e also considezed. 

( O v Z R v I m . ,  %rn,xoX&mrr-aL ?OLLVTSOLQ, POSSiL m) 

ST77 11048 m W  - SILICON S O U R  ?OR ?'SXSZSElIAL A?OLIC=UmmSONS 

Xouse. L.X., (&Xaterials and Energy ibseare! C e n f t a ,  Teheran, Irm) , Jort3a.L af !4azsxialj Science, 

s i l i n n  dif5asad junczoas, ~ I R  reviewed along w i t h  t!%e aconumics o f  the&- agpl ics t ion outs ide 
&e U . S . A .  
v n i d  deteIscine =%e afffciencies  o f  honmfuac=zon solar c s l l ,  subs-date Zabrication, juac-Aon 
5-rlcation trc.Wms, and 3iLic3n Schott!ky * w f e r s .  Ways k x  w h i d  sol= c e l l  u d k a t i o n  
can be saae more Mono- GR Ldmtified. 

V Lf:602-515, X a r  1977, X77-25085 
Xdvancss made b &he &sign and Eabrication o f  high-&iiciency solar c a l l a ,  ~ a z x i c t l l u l y  

The Oiscrusion cawsrs t b e  efficiency o f  a homojunction devtccs, JnySicaL factors  

( O V E S E Z W ,  SESIGX-FABRICXTIa, Sc3NOHICS) 

ST77 L1043 A B-=YARY ASSZSSAX€?TT OF SO= EEEXGY TTCXNOLOGY 

Garg, D.?. , (Duke Univtrsi?, D u r h a m ,  BC), ASHE Pauer 76-1A/TS-L, IO p . ,  1976, Pmrlcan Socioty 
of ?lachanical a m s e s ,  winter *ual ~eetizzq. N e w  'Zork, ?N, Dec 5-10, 1976, 877-26531, 
Yembets $1.35, Nonmembers 53 .00  

See ST77-Ll316 
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Haas, G.:.i-, (.XI'== Cor;,. , ncleaa,  VA) , 40 p. ,  ?resented a t  Symp.  on Snerqy 3esources a d  the  
Envizonment, Kyoto, Japan, July LI, 1972, 372-168, ?17;-;0071 

YO Abstracc Available 

ST77 11052  T9E 3OLE O F  AXD NEED FOR ~ C R X O L O G Y  IN OUR SOCIETY 

Tel ler ,  Z . ,  (XITRE Cor;,., Washington, DC), 20 p . ,  M74-4, X77-70475 
Xvai1:NTIS 

Yo Abstzact XvaiLabla 

ST77 1'053 LTIL2ZXTIbN OP SOLX?. ZXP.p;I I>? SWiTzXmVD; ? E S E X T - D X L  PGSSIBILITIZS .UID L24ITATfCNS 

Elnin iger ,  E . ,  (Nordostschweiz Xraftwerke, aaaen, Switzerland) , a d 1  ~ s s o c  Suiose Eleczr ,  V 6 7 :  
221-224, N5,  Xar 6 ,  1 9 7 6 ,  In  Gannan 

This considerably high rad ia t ion  l eve l  has only l imi ted  u t i l i z a t i o n .  A t  inost it can be used 
f o r  heating swimming pools and tor  the  preparation of hot water i n  summOr o r  perhaps even f o r  
space heating i n  combination w i t h  a heat ing pump. The advantages and disadvantages of using 
solar energy ara discussed. Additional developments t o r  y i c t i c a l  implementation a re  considerad. 

The maximum densi ty  of solar i z r ad ia t ion  i n  the  Swiss Plateau is approximte ly  900 w.  

(.FEXSi3iLXY STL3Y) 

Brinkworth, B . J . ,  (Univ Coll, Cardi f f ,  Wales), Aspects of Energy Convers, ?roc of a S u m e r  Sch. 
Lincoln Coll ,  Oxford, England, p.  431-448, 7 refs, Ju ly  14-25. 1975, Pub1 by Pergamon ? K e S S ,  
IJC, Elmsford, XY, 1976 

Poss ib i l i t i e s  of  d i r e c t  use of rad ia t ion  are explored by improved co l l ec to r  design,  
space-heating systems, and t!!errpod;mamic conversion. Photochemical and photobiological processes 
are inves t iga ted ,  and t h e d o n i c  and thermoelectric generators  a r s  discussed. 

( T S Z M O N I C ,  TFlLW.ODYNXMIC CONVZRSION) 

ST77 11053 ?JET ZNERGY DELIVERY PROM GEQTIIERMU ?.ESOURCES 

3owen, R.G., (Arizona Geotheraal Enerqy Conference, Phoenix, AZ, Nov 21-23, 1376) , Geothermal 
Znergy, V 5:15-19, Fab 1977, A77-25137 

The eff ic iency of geothezxml power s y s t e m  is compared t o  t h a t  of o-er s y s t m  with 
emphasis on concepts of ' n e t  energy' (usefu l  anergy output  from system less useful  anergy input  - 
' u sefu l '  re fe r r ing  tn ready marketabi l i ty  of *he energy form) and ove ra l l  system e f f i c i ency  (as 
contrasted to power $.ant e f f ic iency  i n  i s o l a t i o n ) .  External energy inputs  required t o  C O I l V e r t  
energy t o  the desired form in the system a r e  f igured i n t o  the efffciencf  ca l cu la t ions ,  and 
input  needed for prospecting/ax;,loration/extraction ( w e l l  d r i l l i n g ,  w e l l  completions, replace- 
ment of wells) i s  taken in to  account, a s  w e l l  as energy input  to resetvoir development and 
maintenanca. In t h i s  context, the  low geothermal p l an t  energy conversion e f f i c i e n c r  is O f f s e t  
by high system eff ic iency:  cha r t  comparisons are presented with nuclear f i s s i o n  (L*m) p l a n t s ,  
coal-f i red ?mer plants a t  mine mouth) , and solar home heat ing un i t s .  

(COMPARATIVE AiiALYSIS, POWER GZXERATION) 

ST77 11056 S O U R  W X G Y  RESEARCI IXSTXTUTE: OVERSIGZT HEARINGS 

( C o d t t e e  on Science and Tec.5nology, U.S. Eou8e), Waahington GPO Hearing Before 
Subcomm. on Energy R e s . ,  Development and D.mon8tratfon OS Comm. on Sci .  and Technol., 94%-- 
Congr., l o t  S a s s . ,  412 p . ,  N46, O c t  22, 1979, -0-65-506. 177-75713 
Avai1:Subcom. on Energy Rea., Development and Dunonatration 

!io Abstract Available 

ST77 11057 COMPRERENSIVE STANDARDS - TEE POWER GZNERATION CXSE 

Pigford, T.H. ,  Keaton, M.J., Mann, 3.J., Sess le r ,  G.L., (Teknekron, f n c . ,  Berkeley, CAI , 360 P a t  

Avai1:NTIS 
TEKNEKRON/EEED-l04, TSKPIEEtRON/EEED-105, EPA-68-01-0561, ?8-259876/1, N77-75772 

S e e  ST77-10035 

ST77 11058  5EVELOPMEPrrS IX SOLAR ENERGY UTILZZATICN I N  TIIE WITZD KINGDOM 

XcVeZgn, Z.C., (Srighton Polytecbnlc, %gland),  1 7  p . ,  Presented a t  the .-nudl Xeeting O f  the 
Intern.  Solar Eaergy SOC., Los Anqeles. Cx, ;uly 2 8 ,  1975, COMF-7507l2-1O, Y77-73348 
Avail : ?ITIS 

;'a* ty77-1L<J?? 
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C3amUfon. X.L., sd., Scenbm,  : ? . X . ,  sd., (SbiCia Labs., .Uhqmrque, XW, 39 7 . .  AT(29-1)- 
i 8 9 ,  SAND-76-0078, X77-54233 
Xvazl:NTfS 

Sea ST-1IOlO 

ST?7 LL'360 CQLQARATIVE XiYALYSiS OF TEE 1976 EmA ?TLAN .XiD ?)MGXG% 

(Ofifce o f  recisnology .Assessment, Xashiaqtan, DC) , 213 J . ,  QTh-Z-28, ?9-254794/1, X77-52503 
Xvarl : NTSS 

See ST77-10000 

C o n . ,  maan,  VX) , NS? GX-44066, 32 g . ,  ZelO at Xashhsgcan, DC, Sfune 3-5, 3974, 
.T3-6 739-vOt-t, X77-10594 
Avail : NTXS 

:IO ~ b s t - 3 ~ ~  Available 

(:!I?= Car?., XcLean, a), NS? GI-44066, 147 J . ,  R e l d  a t  Washizqton, DC, 

Avail: XTZS 
3-9, 1974, .YZ3-6739-WL-2, N77-70595 

3amaJcmar, Z . ,  (Oklahoma State Univ, Stilkdarer, OK) , Ins+ of Err i ron Sci XDnu Tech Xeec, 2 2 ~ d .  
Przc: Envizon Tecfrnol ' 7 6 ,  ohiladelghia,  PA, p. 314-318, 16 r e f s ,  Apr 2 6 - 2 8 ;  L976, T U X  by 
ins t  of -%viron SCL, Lmunf ?respect, IL, 1976 

Avvailabiiity of small-scale =aerw systems in  remote Fural camuni t i e s  ia less devsloped 
countr ies  can pmviee t3e basic needs  of life and cansidetabblp *rove +he Li7ing aslvi,=oraent 
lor nillions of aeogla. %e paucr discusser tke p t o ~ p a c t ~  o t  ut i i izLig  renewable e a e r F  sources 
such as solar and via& -aeccjy eo ackieve W s  g o d  and p r e s e n t s  a systma+fc  agproaci t C 1  develop 
viable  FXal economic units ia  suei ciuau',er. 

(B(J;UIL 3EvfL4P?IENTl 
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1 1 0  7 0 / l 2  !! 2 6 
i sn t en t s :  Bcvrrcn;?ler.tal asssssinent of  s o l a r  or.ergy pover p lan ts ;  zequlrements d e f i n i t i o n  

aza impact analysls of s o l a r  :herma1 sower 2 i an t s ;  Closed cycle.  h i c h  temFeracure c e n t x i  receiyrer 
concept fc r  s o l a r  a l e c z r i c  ?ewer: Cpen cycle gas turb ine  s o l a r  e iec-J ic  system; Preliminary 
systsm ana lys is  Of a s o l a r  power cen t r a l  s t a t i o n ;  A study of %!e impact on nargin requirenents 
fo r  u t i l i t y  systems of large-scale u t i l i z a t i o n  of so l a r  power p lan ts ;  Raquirenents assessment 
of photovoltaic alec-dic power systerns; Thempho tovo l t a i c  gro jec t .  

ST77 11067 X FEDERAL ?ROOCUREY&XT ?LAN TO ACCZLEWiTE GSE OF S O U R  ENERGY 

(Don Sowle  Associates, Inc. ,  Arlington, VA) , 100 p., Dec 1976, FEA/G-77/044, P9-263 369/1'm 
The Solar  Energy Government aualdings arogram (SEGBP) is a major commercialization p ro jec t  

being developed by t he  Federal Energy .\dministration i n  conjunction with otSer  agencies. 
a ro j ec t  w i l l  use a port ion of the  vas t  inventory of Federal buildings t o  provide an ea r ly  and 
s ign i f i can t  narket f o r  s o l a r  heating and bot water equipment 2nd tkus a s s i s t  the ea r ly  develop- 
ment Of a s o l a r  heating and coo1;ng i n d u s t q  infrast-yccure.  
of Government procurement as p a r t  of an ove ra l l  implementation plan fo r  Lie SECI3P. The r epor t  
reviews trends and techniques i n  Government procurement, discusses a l t e r n a t i v e  3tZategieSe and 
sets fo r th  a procurement plan t o  achieve SEGBP goals and objectives.  

This 

This repor t  addresses key f ea tu res  

(CC!.IMEXCXL OE'FICE BUfL3ING, AEATING AND COOLING) 

2 - 7  11563 S O U R  ENERGP, DE'VY.3 ACTfVITIES 

(Oeutsche Forsc5ungs- und Versuchsanstalt fuer  Luft- und Rawfahrt  e . V . ,  araunschweig, G e m n y ,  
F U R . )  , 8 ?., Feb il, 1976, 2RDA-tr-143, Translation of G e l n n a n  r epo r t  

summarized in terms o f  s y s t e m  wit!! focusing c o i l e c t o r s ,  systems w i a  f l a t  co l lec=ors ,  and wind 
turbines. 

The research programs of the  DFVLR i n  the  area of u t i l i z a t i o n  or' s o l a r  energy are b r i e f l y  

(FEDERAL -2ETUBLIC OF GZ2MANY) 

ST77 11069 PROSPECTS FOR TERRESTXIAL USE OF S O U  ENERGY 

Grey, J . ,  (AIM, Bew York, X Y ) ,  Trab Apresentados a Conv da WADI, 14th,  X i 0  de Jane i ro ,  Braz i l ,  
Occ 3-8, 1976, Pub1 by Fed Bras de Assoc de Eng, B r a z i l ,  V 3:225-300, 49 refs, 1 9 7 6  

energy f o r  t a r r e s t - i a l  consumption: 
tt-esmal e l e c u i c  power  convarsron: photovoltaic conversion of solar rad ia t ion  d i r e c t l y  t o  
e l e c t r i c  power; synchronous s a t e l l i t e  solar power - i . e . ,  power transmitted t o  Earth from a 
3hotovoltaic Solar a r ray  i n  qeomynchronous o r b i t ;  ocean t!eraal energy conversion based on 
temuerature difference between the w a r m  sur face  and cold deep water layers:  use of bLomams anergy 
i . e . ,  s tored  chemical energy created by photosynthesis i n  veqetation; and wind power. 

(OVERVIEWS, POWER GZW?U . T I O N ,  CONVERSION, ALTERNATE SOUR-) 

The aaper addresses t h e  following c l a s sas  of solar-powered systems capable of generating 
s o l a r  heating and cooling usiag energy co l l ec to r s ;  so la r -  

ST77 11070  SOLAR XZALJTIES 

Jos, P.B., (EPBI, Solar Energy Program, Palo Alto, a), EPRI J, V 1:6-13, X l ,  Peb 1976 
The contributions s o l a r  energy can make in  heatinq, cooling, and e l e c u i c i t y  generation 

a re  discussed and the t echnica l  and economic impadimants t o  s i g n i f i c a n t  s o l a r  appl icat ions in 
the near future are examined. 

(HEATIIG AND COOLING, ELZCT-XICAL GEXERATION) 

12,900 ECONOMICS AND L A W  

ST77 12025 ECONOMIC COMPETITIVENESS OF SOW-ENERGY W I T R  CONVENTIONAL E'UELS AND ELECTRICIT 

Saifulrehamn, X. ,  (Pakistan Council S c i  6 ind ,  Ras Labs, Solar  Energy G g ,  Lahore 1 6 ,  Pakistan) 
Solar Znergy, v 18:577-j79, N6, 8 r a f s ,  1976 

No Abstract Available 

ST77 12026  ElE EFFECTIVENESS O F  SOLAR SXERCI IIJCENTIVES AT T9E STATE AND L o a  LEVEL 

iBooz-Allen and Xamilton, Inc. ,  Xashington, OC), 95 p . ,  X a r  1976, ?ZSX/G-77/046, PB-263 371/7wE 
The Federal 3ierqy Adnunistration (PEA) is cur ren t ly  developing j o l i c i e s  and ?rograms t o  

acce lera te  t!!e u t i l i z a t i o n  and widespread commercialization of s o l a r  energy technologiee. As 
? a r t  of t h i s  program, PEA contzaczed this study to  provide an overview of e x i s t i n g ,  proposed 
and possible s t a t e  and loca l  ac t ions  t o  encourage o r  s t imulate  the  u s e  of s o l a r  ancrqy heating 
and cooiing systems. 
adrunzstzations and has two pr inc ipa l  ob jec t ives :  (1) To explore the  s t a t e  and l o c a l  i s sues  

. 

This repor', is di rec ted  j r i m a r i l y  t o  s t a t e  and l o c a l  l e q r s l a t u r e s  and 
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s-1' < I 12027 $.XPE?LZXC XSZX I-ARhttTSX I3ENTI?ICtTICN ?OZ SCCIOECoXQMIC .WE-- 

Srower, J.W., .vlitchiaer, Z.L.. Young, J.B., (Cal i ionia  Univ., Davis, GI, 19 ;., 1 9 1 6 ,  Corn-  
7 60 713- L ,  SANE-76-5 63.1 

forscaseiaq xoaels. "ese nodels inclxae dsacri?tions of urbanization o f  a nacxally scenic 
area,  demand i?r natls-al ,-as 1.1 CiLifazz ia ,  and t!!e long-tam use o f  Land and enesTy in  ',e 
Unitcd States .  T 3 e  tec5nrqua =!at Fs w h a s i z r d  is Lie "delta aporoxiiuation" aeEiod invenred 
by L=s autiozs.  in *Ais ne-dod, statistical in farmce  is abandoned ia favor of g r o v i b q  a 
matbod tiiat ctn ba used with large complex madals. The success o f  the s e e o d  is i l l u s r a t s d  
wiL5 several  exampias. 

In '-,tis japer ,  the aut iors  describe t h e i r  + q e r i e n c e s  La ?arame=er i a e n t i f l c a t f o n  ?or 

Xood, X.S., xod Plas t ,  V 33:47-14, Xl2, Dec L376 

izg and coo1i.r.q eauiament, 
crsasLig n u n b e r  02 e&r.omical. and a f f i c i s n t  i n r ? u s ~ i a l .  systams, some of  -&ern ~ i o l - ~ i a q  :-et=- 
t*aes L? excass of LO00"P. .?ad. as a sure siqn of cmtinued grrei, new zssia f-ypes are qetcAiq 
into t!!e a c t  a s  t ie  i a s u l i a t i o n s  curve clumbs s teadi ly .  
h a d i s q s  - p l a s t i c s  P u r  *the hot jobs: many di25erswlt c a l l a c t o r  tpproac3es: m w  s a t e r i a l s  get-AW 
At0 +de a c t ;  39.1 L-ac-don in =!e& irrsultcion: and -Ret s i z e  consideritLons. 

Tkis laper reyorcs on r=cenc develogments ia =?e u s e  of p l a s t k s  in desiga o f  solar  heat -  
Sow glast ics  dta playing key roles  b =?e develo-,nacz of an Li- 

Tke roviaw ro,por,  is ?rssented u a d u  

ST77 '2029 3UYIXG SOLAR . 
Dawson, J., (Degartzmnt of Seal-, Education and Weitaza, WasUigmn, DC), 81 2 . ,  June L976. 
Office of Consumer Affa i t s ,  ?zG-76 /154 ,  P9-262 L34/Q*%E 

T h r s  book of2ers  guidelines f o r  *A8 consumer incerastad ii~ 5uy;;lg s o l a r  s y s t t M .  1% 
should help t!!e homeowner considsri3q the use of ao lar  energy for  sgace heating and c o o l h g  and 
domestic w a t s r  h a t i n g  to make iasiorznad decisions based on geographic locat ion,  t s e  o f  home, 
qua l i ty  of b s u l a t i o n ,  ?resent  enerqy costs, and type of s o l a r  systsm iataaded f a r  iurchase. 
I t  Licludeo engineering tenus usad fo evaluata o r  d e s c t i i e  solar ?roducts. 

(cCXS3XEB GUXEE, EATIXG,  CCOLZXG, ECONOMICS) 

ST77 12030 JRCJZCTfSG 

Coldsteir,, D.J., ~ s e n ~ e l d ,  &.E., (CaUfornia Oniv., aerkeley, a, TAnreuca 3erkelay Lab), 
45 ?., Dec 24,  1975, 'AL-3274 

energy conservaeion standards Dar building a n s t u c k i o n  and for  a q l i a n c a r  ara  talc-slatsd. 
The model sums demaxds diaaggteqatsd by end use L a  "&e r e s i b e n t i a l  and cmzmrcFLL sect3rS; 
f a r  indus tq  a s-lified economeuic =del is used. T 5 e  w t e n t i a l  f o r  grawth ana c o n s m a -  
t i on  is e v a l u t d  f o r  eac5 and use, subject w *de c o n s f a t  tfat only c o n r a m t L o n  stan&.r:'4 
resulthq i n  a cast savings tu cansumers azo included. Using assumptions of iai-ly rdqx 
dunand for snarqy-usiaq devicas, it is ?rejected t!aao, w i t h  t h i s  groqram of  man&wrl mer= 
conservation stmblrds, c l r i f o m i a  eiac=-icizy use ilili ~ r o v  i y  abouz if percene aver tku tan 
years f r o m  L974 to L984; (from L53 b i l l i o n  Hih h 1 9 7 4  ts 171 b i l l i o n  a l t e r  tan pears ) .  

me e f f e c t s  on Cali.-'or;lia alectztcirf musumption of a ?os+rrlated groqrun of aandatary 

( CONSEWATION !??SGZW, LaNOKETSIC ,%DEL) 

ST77 12031 - 3ow ECONOMIC is ITS US27 

Xeyas, X . ,  -0s. J., (Iat mst fuer aqew Systemanal, Laxenburg, A u s f s f a I ,  Jest- 2 SLakt=, 
'J 29:406-414, 810, 9 refs,  OC, L976, In GI- 

.Assuming a hybrid ?over s l a n t  onerated by f o s s i l  f u e l  ( w n e n  solar me:- is not avai lable)  
o r  by s o l a r  enerqy (-&en sol= insolat ion is adequate) , it is jossijle,  wit!! enphasis on te l -  
a t i v e l y  Ssw key jarunaesrs, to c=ns-tzuct a sinpl i2ied natiocoloqy +Aat _=ed:s  tcmcnic f a r s i -  
b i l i t y  evaluation of SOL= + n e r T  au-entad ~owaz: ? l i n t s .  .a easy to cse qraghical caauutation 
a i d  is developed f o r  this nat;tadology, and is i l lus t -a tad  

(POWEB-XAm, sPsT=x-mm) 

four typ ica l  3axple cases. 
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ST77 13041 SiHUWTION AND OPEISATION OF A S O W  .?OWERED ORGXVIC 2AiVXIXE CYCLE TURBINE 

VeneruSO, A.F., (Sandia Laboratories,  Albuquerque, NM) , ASXE Paper 76-WA/SOL-18, 15 p . ,  
1976, American Society of Xec.hanica1 Engineers, Xinter Annual .meting, Yew York, N Y ,  Dec 5-l.0, 
1976, ERDA-Supported Resesrch, A77-26323, Hembars $1.50, ?lonmambers $3.00 

Sandia Laboratories '  ZRDA-sponsored Solar  Total  Energy System tes t  f a c i l i t y  u t i l i z e s  
814 sq m (8759 sq f t )  of solar t racking,  B a s s - w e s t  o r ien ted ,  parabol ic  txough co l l ec to r s  t o  
heat  t!!erminol 66 h e a t  t r ans fe r  f l u i d  t o  316 C (600OF). The energy is s tored  as sensi!ale 
heat i n  a 3246 gal s torage tank. The solar-heated f l u i d  is then used t o  power an organic 
Rankine cycle  turbine supplied by Sundstrand Aviation of Xockford, i l l i z o i s .  This turbine 
suppl ies  32 kW of e l e c t r i c i t y  as weU. as providing, through its condenser output  loop, space 
heating and cooling wit!! an absorption a i r  condi t ioner .  This test  system w i t h  programmable 
inputs  and loads,  comprises a f l e x i b l e  experimental too l  fo r  evaluat ing somponencs and Sub- 
systems. The simulation procedure cons is t s  of mathematically modeliig t!!e turbine components, 
heat  exchangers, solar-heated f l u i d  loops, and cont ro ls .  The r e s u l t s  of d i g i t a l  co-uter 
simulation of t!!is system a r e  given along with experimental perfornanca da ta  on the in tegra ted  
so la r  turbine system. 

(MATHEMATICAL MODEL) 

ST77 13042 S O W  TEERMAL ELZCTICIC POWER SYSTEMS - LANOFAC'XTRIZJG COST ESTIIIATION AND SYSTEMS 
OP'XMIZATION 

Duff, X . S . ,  Shaner, W.X., (Colorado State University,  Fort  Col l ins ,  C O ) ,  XSME Paper 76-WA/HT- 
1 4 ,  10 p . ,  1976, .Ameracan Society of iMechanical Engineers, Winter Annual .XeetL?g, New YOrk, 
NY, Dec 5-10, 1976, NSF-ERDA-Supported Research, A77-26474, Members $1.50, Nonmembers $3.00 

in the case of a system operat ing with 19% e f f i c i ency ,  sucb a p l a n t  would rqu i r e  an area  
approxisately one mile on each side. 
cents  p e r  kilowatt-hour. 
c o s t  of energy provided by conventional peaking p l a n t s .  
because peak sunshine occurs a t  approximately the  same t i m e  a s  peak e l e c t r i c a l  demand. The 
most important disadvantage of the  STEP plant  is the f a c t  t h a t  sunshine is unrel iable .  A t -  
tent ion is given to d i f f e r e n t  types of STEP s y s t e m ,  a component c o s t  breakdown, aspects  Of  
systems optimization, and a co l l ec to r  manufacturing cos t  estimation. 

(ECONOMICS 1 

The design of a 100 mgawatt  s o l a r  thermal electric power (STEP) plant  is considered. 

Such a cos t  appears t o  be competit ive i f  it is compared with tha 
The c o s t  of Lhe anergy provided is on t h e  order  Of 4.0 

Such a comparison appears j u s t i f i e d  

ST77 13043 C3TRA.L FXCECEIVER SOLAR TIERMU POWER SYSTEM. COLLECTOR SUBSYSF!% RESEAR- 
EXPERIMENTS aummuz  TECHNICAL PROGRESS REPORT, JAN 2-MAR 31, 1976 

(Boeinq Co., Engineering and Construction Div., Seattle, WA),  92 p . ,  SW-1111-76-2, 0277- 
~0025-1 QDR-~, ~(04-3) -1111, A l s o  see ST77-13000 , N77-19649 
Avail : NTIS 

10 mW/sub E/ p i l o t  p l an t  preliminary design ( P D )  is presented. Additionally, test plans  for 
assembly, in tegra t ion ,  and array tes t s  a r e  summarized along with r e s u l t s  of completed compo- 
nent/material  t es t s .  
design ve r i f i ca t ion  and supporting data, with hardwarm which e i t h e r  dupl ica tes ,  o r  c lose ly  
simulates the p i l o t  p l an t  PD baseline.  

A descr ipt ion of ths detail design (DD) of research exparimant hardware t o  SUppOn the 

Research exparimant DD and tests described herein w e r e  planned t o  arovide 

ST77 13044 SUMMARY O F  RECENT DEXELOPMENTS IN S M A U  RANKINE CYCLE POWER SYSTEMS 

Xoagland, L.C., (CTi-Cryoq, Waltham, I - ) ,  Int8rsoc Energy Convars Eng Conf, 11th. Proc, S t a t e  
L i n e ,  NV, Sept 12-17, 1976, P u b 1  by A I C h E ,  New York, NY, V 2:1146-1147, 1976 

Use o f  organic Rankine cycle engines for s o l a r  energy u t i l i z a t i o n ,  p a r t i c u l a r l y  for 
space heating and cooling systems heat  pumps and air-condi t ioners  is discussed. 

(HEATING AND COOLING, YEAT PUMPS) 

ST77 13042 SOLXR T0T.U ENERGY CONTZOL DATA ACQUISITZON SYSTEM 

Shurzleff ,  W . W . ,  (Sandia Labs., Albuquerque, NM), 32 p . ,  NOV 1976, sm-76-0506, ?Io+ ava i l ab le  
NTIS 
Avail:ERDA, P . O .  aox 52, Oak ?.idas, 3 37830 ,  Xttn:TXC 

This reporz desczibes =!!e cantrol-data  acquis i t ron  system for Sandia ' s  Solar  Total  Energy 
f a c i l i t y .  The system is v e r s a t i l e  and e a s i l y  used. I t  handles mult iple  tasks  simultaneously 
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Clauszng, X.Y., (Sandia Labs., Liventore. C x ) ,  48 2 . .  Aug L976, SAND-76-3039 

anto d *--ack;nq absOrSer mlch pzvots about "he center  of c u m a t u r t  o f  ',fa zu-T?r. 
scanonuc advantage of tirs systom over cancentratzag colhactors wz-3 *lcack~~q nriszots i s  
raezced mzror cast. Tke L%arrr,ersatics of  tiizs systom are  acalyzrsal ly  3=-dzed. 
zaflzences of  &de geomec-zcal ~ a r ~ e - 4 r o  of +-ne s 'a t tonaq ;afleczor/tracksng asor5er system 
aro ascablrshed. Tke ?malty caused. by the tixed :eflactor ana cba ia f luenca of  &de absorber 
t q e r a t x r e  zs also deterzuaad. The &lLy and yearly varia-dons ua the power produced by -&e 
systatu are presen-ad. 

(ECONOMICS, CWARA,"Tvz ANALZSIS) 

-.. ::xed segrnant of 3 concave s?nerzcal n x y a r  can b e  used ta ConCerzt'ate beam r i d i a t r s n  
A aosizble 

T5e 3-z-ong 

Cobble, !La., Smiz!!, P . X . ,  (Yew :<%Tic0 S t a t e  Uni7, Laa C=z?acss, YX) , I i s t  o f  E X J i r O n  SCi XROU 
Tech Wsat, 22nC. Ptoc: Zxvizon Tachof '76, ?hilndelehra, PA, p. 308-313, Apr 26-28, 5976, 
?*&l by Lis+ of a v i z o n  Sci, ,mutt ?rosuec=, IL, L976 

E q a t i o n s  f o r  cancent-ation. mirror afficfency , and c o l l s c t o r  efZiciency are developed 
and solved xnzericaLly for  an & s o r S u  e&e, snclosed by a pare&aLly silvered glass anvsloge, 
?laced s t  &e f o c .  of a p a r a b o l i c  U m r .  
f?r  -de overa l l  e f f l c i a n q  of  a spst.m using the cellectar, t i t e m  storaqe b o i l a t ,  and a 
F .  f l u i d  .--e Cycle to generats e l e e z i c s l  ?mal: is deriued and  solved m m u i c t a l l y  t o  
tetemtiae -As o p t i s m  operatinp conciAt&on t o r  this system. 

Utilirinq a theraa l  storaqe b o i i a t ,  m d  eqrassion 

~Y-\'?3ZXATICX SLYUIATISNI 

ST77 1304? SXZ?.GY STOi(AG2: USZR SZZDS AND TSClNOLOGY MPLiCXTIONS 

Anon, (EN3X. T a c i  -5 C e n t ,  Oak Ridge, TX), S n e r q y  Storaqe: Oscar  Xeeds and T e & w a l  ;sol, fag 
Found Canf, Exec Summ, x S % l o ~ ~ ,  B a c i Z i c  Grove, CX,  52 .J., F e b  8-l.3, L976, lubf by ZWA. Tech 
In2 Cent. O a k  Fiidqa. '75, 1976, C m - 7 6 0 2 1 2  
X v a i i :  NTIS  

This document contains highl ight  svsmaries o f  *de presentations aua ?anel ~ i scuss ious  at 
-2s cenfarssce %ergy Storrqe - Gsar X e d s  and Teciinoloqy Bpglications suonsored by *&e 
Eagineerhng Joun-tfon and held at .%silomar, C a l i Z o r s i a ,  on P-4.  8-13, 1376. -.e &c=t i s  
based  on aterial prepared a t  the confarence and has been uqdated by cmmeuts fz3m -&a aut2ors. 
.-on9 discussions presen ted  arts t z t L i i t y  gmblemj and needs .'or enerTf storage,  Cspe-qed 
an- storage c=&t, role of gavarrmrant and fainancia1 h s t i t u t i o n s ,  *Ae&aal anerqy s torage,  
solar elac%-ic u t i l i t y  storage,  and ';raasportat$on and tnerqp storaga. 

(C3FJ12NCs wcm,  CcmzsSSc'iJ) 

(BonqwelL, Lac., .Xhneapolis, W ) ,  LOO p . ,  iuq 2 0 ,  1976, Eaer~gy Zesourcar C~atar, SAX/iZO9- 
76/2 

Durmg *e repor t  period, concapnrd desiqns f o r  *&e colllIctlr and s+aarn ghPeraWr sub- 
s y s t e m  rasearch exper-u ( s ~ s )  were approved, and tesiqn d e u z l t i q  beqan. %e L5-i 
staraqa S X E  cancspt w a s  iaoriified Unugh addrtional. analyses and engmeeraaq nodel e.x?erl;?%nts 
and resubnr=red f a r  etraluatzon. Detaafed deszgns f o r  a l l  tfrtecr subsystsmr w a l l  be subzurtsd 
l u r s q  =!!e next q u e n r .  ?ra?aratlon ?or SRE tI1s-q proceeded thtough procurezmnt of Long- 
lead- St-- and c i a t d e d  deikiztzon of test arzanqenmnts. . Inalysas and desLqa of *&e elec- 
t -zca l  gene raeon  suoayatsm and balance of Lie ?ids+ groceeded essenttsily on s c k e d l e .  

(SZZSYSTZ2I ~~ ZSEXIXEXT,  EEC'XICiLC I- 1 
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s:ruckres and ckive nechanisns yere completed ar.a delivered. The sensor and associated =lac-  
tzonics f o r  tile first he l io s t a t  were complexed as xere i n s t a l l a t i o n  and checkouc of the  7DP- 
ll computer and control console for  t!3e e n t i r e  co l l ec to r  experiment. 
first twenty-five mirzor h e l i o s t a t  had been erected and was operat ional .  
of t!!e 5 mH receiver ever imant  w a s  completed a t  Faster  Wheeler. 
iystsm the d e t a i l  design,of  che experiment was completed ear ly  i n  the period. A f i n a l  se lec t ion  
o s  the heat  t ransgort  rnedia was made with Xitec selected as  the molten salt and Calor ia  
ET-43 se lec ted  as the hydrocarbon o i l .  

(HELIOSTAT , 3 W T  TWSZJORT) 

3y t!e end sf .%y the  
The d e t a i l  design 

i n  t3e therpa l  s torage  sub- 

ST77 13052 GEORGIA TEC3 400 K W T S  SOLAR THERMAL TZST FACILITY 

Walton, J . D . ,  Z r . ,  Somar, S.H., Jr., Poulos, N.E . ,  (Georgia Ins t .  of Tech., Atlanta ,  G A ) ,  
18 p.,  Aug 15, 1976 , Engineering Experiment S ta t ion ,  CONF-760842-1 

energy research and development. Designed by Francia,  i t  i s  an enlarged version of a cen t r a l  
receiver  f a c i l i t y  developed near  Cenoa, I t a l y .  The Georgia Tech f a c i l i t y  u t i l i z e s  550 round 
mirrors ,  111 centimetars i n  diameter which may be operated f l a t  o r  focused to  Orovide rad ian t  
hea t  f l w e a  from 25 t o  200 W / c m  exp 2 t o  a t es t  area cen t r a l ly  located above the mizror f i e l d .  
Scheduled to  be completed i n  January L977, it will be used f i r a t  t o  heat a boiler-superheater  
t o  de l ive r  365 xg/hr of steam a t  150 atmospheres and 600 exp 0 C. Other usas include evaluat ion 
of experimental receivers u t i l i z i n g  such h e a t  t r ans fe r  f l u i d s  as  steam, a i r ,  helium, Oi l ,  
molten salts, and l i qu id  metals,  and bas ic  research i n  t i e  areas  of metals,  ceramics and coat ings.  

Georgia Tech is constructing a 400 kWth solar test f a c i l i t y  fo r  high temperrturs so l a r  

(CENTXU XCEIVER) 

3T77 130 jl CENT= aECEIVER S O U R  TBERMRC POWER SYSTEM. QUARTERLY TEC3NICAL PROGFJ2SS =PORTr 
APRIL 1, 1976-JUNE 30, 1976 

(Booing 5ngineering and Construction. Seattle, WA),  5 1  p. ,  July 1976, SW-1111-76-3 

system f o r  a 10 a~W/sub e/ s o l a r  thermal power p l a n t .  
an components, materials and larye-scale har6ware t o  support the preliminary design afZOrt. 

The object ive of  this cont rac t  is t o  develop a preliminary design of the  co l l ec to r  sub- 
Research experiments a r e  being conducted 

ST77 13055  BSILLPS STIRLING ENGINE: A STUDY OF ITS EPFICIEXCY AS A FUNCTION O F  OPENiTIXG 
TSXPEXATURES LYD WORKING FLUIDS 

rMichels, X.P .J . ,  (Phi l ips  Lab, B r i a r c l i f f  Manor, NY), SAE Pap 769258, V 2:1506-1513, 7 refs, 
1976, Pub1 by AICSE. New York, NY, In te rsoc  Energy Convars Eng Conf, l l t h ,  Proc, S t a t e  Line, 
XV, S e p t  12-17, 1976 

i n  the  200 C t o  500°C :age.  h e  effect of t!!e heat  source and hea t  s ink  temperatures on engine 
e f f ic iency  follow d i r e c t l y  from Carnot 's  law. The proper t ies  af the working f l u i d  inf luence 
the h e a t  transfer and the flow lossas in the  engine. Furthermore, the operat ing condi t lons 
f o r  which an engine has to  be &signed, espec ia l ly  the s p e c i f i c  power output ,  a l so  have a -ked 
influence on engine efficient(. The in te r - re la t ionship  of these var ious paxanuters s tud ied  a t  
Phi l ips  is pres  n t e d .  X P h i l i p s  1-98 Stirling angina having 1 cyl inder  and a ? i s ton  swept 

of this typa. The maximum obtainable  e f f ic ienc ies  a r e  determined as  a function of heater  
temperature, using three  d i f f e r e n t  working f lu ids .  

(XEAT TRANSFZR, THERMAL PERE'ORMANCI:, ANALYSIS) 

Wen solar energy is col lec ted  Sp f l a t  p l a t e  o r  parabol ic  r e f l e c t o r s ,  the usable hea t  is 

volume of 98 cm 3 is usad a8 the bas i s  of the  study, Ph i l ip s  having b u i l t  about t h i r t y  engines 

14,000 THERMION IC/THER'MELEff RI C 

ST77 1JCJO5 H I G H  E F P I C L S C Y  T R E M I O N I C  CONVERTER STUDIES 

H u f % a n ,  F.S., Sonrmer, A.X., a a l e s t r a ,  C.L., Briera, D.P. ,  Ce t t inger ,  P . E . ,  (mermo Electron 
Corp. , Waltham, MA) , XASA-C3-L35125, 127 p., Nov 1976, TE4202-12-77, N77-13820/4WE 

T h  Objective is t o  improve thermionic converter  perforaance by means of reduced in t e r -  
electxode losses, grea ter  emit ter  c a p a b i l i t i e s ,  and lower c o l l e c t o r  work funct ions unt i l  the 
conver t s t  jerfomance leve l  is su i t ab le  f o r  out-of-core space r eac to r s  and zadioisotope 
generators.  
mater ia ls .  Back smijsion work function measurmmants of a ZnO c o l l e c t o r  i n  a thermionic diode 
hAve given valuer lesi than 1 .3  eV. 
of i n t e r e s t  For space power appl icat ions.  Enhanced mode converter  experixlents have included 
t r iodes  operated i n  both t!!e surface ion iza t ion  and planmatron nodes. 
studied a s  a function of pulse lengt!!, pulse p o t e n t i a l ,  i n e r t  gas f i l l  j r e s s u r e ,  cesi?lm pres- 
su re ,  spacing, emtrer temperatun and co l l ec to r  temperature. C*~:snt amplif icat ions (i.a-, 
mean autau t  currsnt/mean gr id  Cur33nt) of severa l  hundred were observed tip to outaut  cuXrent 
dens i t i e s  of one -/sq cn. 

(.UMPLIFICXTION, 7r=LSE T3ICOES, ST'JDIES) 

Electrode screening e.xperiments have i d e n t i  f i e d  severa l  ?tomising c o l l e c t o r  

Diode tests were conducted over the  range of temperatwas 

Pulsed t r iodes  were 

These data  correspond t3  an equivalent  a r c  drop l e s s  than 0 . 1  eV. 
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( % e m  Zlectzon Cor?., Xali-,'.am, !n_4) , L6 ?. , Yov i975, TS-4202/4203-54-75 
Theoreticrl  c s l c u l a c o n s  verlt made of *the sloc-zon :=fhc=Lv:zI 9ar quantzin sechaniczl  

zodels af Lie sufzce di;ola layer.  Researca on alasma theor i  FS summarized Laclndinq Lie 
mdi2 lca t ton  of Lie jlaona jrogram t o  iaclude ilec';=on tomoeraturs grad ie i r  i t e r a t i o n  and 
a seriss cf t e s t s  usinq a Buised L-iode converter w i L 5  an e l e c t z p o l i s h e d  arc c a s t  t x x q s t e n  
amitzsr, a deposi-ad er2?qstan oxide co l lac tz r  a d  B four  xi== mlpbdenun p a d .  Convertes 
developmanc is sum~arfzea Facludbq siec-zoce sc=aeniaq for low ts-eratxre canverts ts  and 
rvaluation or' t5e tunqstan oxide convertsr ,  : i * a i u r n  oxide C3nVertSt, and LdAtkanUnt kexaboridar 
=anvertsr .  .Us0 , e=mponent hu&- .a re  eeveloameat is s~mmk-izea- 

(3TnXVIZii ,  FAT, T W I Z D  T X O D E S )  

(TkerJo Elecz-n Cow., W d i t ! a &  -%I, 25 p.. July 1976, Tf-4203/4217-ll-77 

and 
regcrtrd.  P l a s m  studies are described, aud kcat shell develoomant is discussed. Also, the 
deve1op;nant of alleys and alloy/coatinq combinations as prntac-&ie cover m t e t f a l 3  t o t  
ionic  dsvicas is c u d b e d .  

(Z'?II'=Tc,3Ss, S W A C Z  s m I z s ,  .%fATc,9ULs) 

sutf3ce studies, iaclubi;rq surface cnamicai aaa lys i s ,  work tunctLo.ons, Auger ana.Lzsio, 
analysis, 02 various materials for  use as t!!mraioai.c anittsrr and colLec+ors k's 

Lessard, %.3., ( i h i t a d  .%-=raft: Zesearc!! Labs., East  fartlorc?. C) , !iSP/RWN/Sf/GI-34979/ 
Zt-73-i8, YSH/%/N-73-140, MSI GI-34979, 2 2  g., ?rspared :or !Gissachusec%s Gaiv., Xmherst, FA, 
2S-239373/1, N71-70737 
Avail: NTZS 

Yo .rlbstzac* Available 

STY? L S O Z ~  SEIC?GY F ~ I  T ~ E  oczxs: x a u m  XNO WABILZTIS 

Nctmrcfs, A . F . ,  (Lahiqb WIT, Batklehem. ?A) ,  Wintsr Annu Meat o f  *e .=ME: O c s a a  %sour Utii, 
Sew YOrk, NY, Om V 3:91-L29, LL.0 r e f s ,  D e c  5-10, 1976,  ilubl by W X 3 ,  Xew Y O r k ,  m, 1976 

E l q h t  mC=ods, and a rimer o f  oarLants, o f  obtainixq enerqy f z m  *e oca- ars gresantad: 
ocean the-l, !<e12 bioconversion. ocean 'aaves, +Ades and t i d a l  c E e n t s ,  ocean w i a d s  , ocean 
currents ,  s d a c y  q r a i a n t s ,  and O C S ~  g o o e e m a l .  ?!cne o f  '-,faso wthods releases "3xcess" 
heat  Lit0 tite e n v e o m t ,  as go fossfl-Pul and nuelear-power qs9era-q plants. F? needs 
for  seaf loor  tnqi;rerrL.q i\&n -a s u m =  all ocean exmrqy systems cantsr about six griac ipal  
areas: moordq and ancboruq spstsnu: -&or-soil iztgtaeacn: un-ater alec~--icrrl-L-ummis- 
sion cable-soil ia-atac-Lon: in-sizx soi l  p m g e f t e s  and s o i l  behavior undst agolied loads 
for cont ixental  shelf si l lcoous and calcerous sands, and deep-sea pelaqic clays and bicqanic 
oozes: s t a b i i i t y - i n s t a b d i t y  rslationsi~ips o f  ninl5, slope, and deep-sea f loor  3 0 i b :  and 
scour and 3 t a b Q L q r  of s - e ! z w s s ,  hc2ud-q Large anchors and ?ewer cables , wit+, Zesoace to 
l u q w f a c u o n ,  wan loadirrq, and st-e-soil h t r r a c - A n  in 3f3aia. See &SO a~77-53017. 

(OVZXVZZW, JIOC3XVEXSION, AT) 

anon. (Iat Oca= 3ev mnf) , In+ Ocran 3eo U n f ,  f t d ,  ?=ear, Tokya, Japan, v 3 :2?19, 2 S P P  pta  
A*:? 4-6.. 1975 ,  oy ~rzt ocean uav conf.. -75 
Xvai1:Sacr of T s t  Ocsan Dev Conf, japan Yariaqe Xnsoc, Tokyo 

of  OCSM develapmenrs. 
csnrrmtnicaeons systems , s w a y i n g  systsms , matsrials , c i v i l  enqinetriap and s t z x z u r a s ,  .%.zetal 
rBsQurcss gosikonizg anccorizq, aquaculture, desalba'don, jowar generat-, j o U u C o n ,  
sn-rironnantal j ro tec t ion ,  coastal eavi,-oment. and others.  

(C'v'ZXii-q) 

TSe f i v e  volmes p l u  a 3 ~ 0 S i ~  volume contain 167 gapers covatinq m y  diL,Psr?cnt asgeczs 
. w n q  t!!e topics under which %!!e gagera =e L i s t s d  a13 ruixtersi5Les, 
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ST77 1 5 0 2 3  ELECTRICITY FROM T9E TSE.%! PCWER OF F?E SEX 

:Jinter,  S . D . ,  (Cznt Xatl  Pour L ' S q l o i t  Ses Cceans, ? a r i s ,  ?ranee), Lnt Sermn on ?uture EEerTf 
Prod - 3eat and Vass Transfer Probi, Dubrovniic, Yugoslavia, V 2:687-699 ,  9 refs, Aug 25-30, 
1 9 7 5 ,  P u b 1  by Semisphere T u b 1  C o q ,  Washington, DC, 1976  

sea  a r e  reviewed. 
of +-he plant  and of the working medium. 

Xajor problams associated w i t h  so l a r  energy conversion using +&e t!!e-Tmal gradient  Of t h e  
Tachnological aspects  a r e  mentioned i n  connection w i t h  the choice of loca t ion  

(TXEP+NAL G W I E N T )  

ST77 1 5 0 2 4  YARIXE PASTUZS: A 3Y-PRODUCT O F  'LARGE (LOO :IEG;LWATT OR LARGZR) FLOATIXG OCEXd 
TSERMAL TOWER T U Y T S .  PROGRESS REPORT, ?'ESXUL?.Y 1, i976-.;ilRII, 30, 1376 

Xoels, O.X., (Columbia Univ., Pal isades,  X Y ) ,  38 ?., 1976, Lmnt-Doherty Gaologicil  Observatory, 
COO-2581-2 

needed to  br ing deep-ocean water in to  densi ty  equilibrium w i t h  surface water f o r  lOCatiOn8 
where data  a r e  availabla.  
from mixtures of 80 percent deep and 2 0  percent surface water i n  2 0 0 0 - l i t e r  concrete Culturing 
vessels  ("reactors")  has been completed. A quan t i t a t ive  determination of nu t r i en t  u t i l i z a t i o n  
and flow through a combined primary and secondary t rophic  leve l  system has  Seen completed. 
T h i s  study u t i l i zed  eke clam Tapes semidecussata, fed from phytoplankton grown i n  80 ?ercent  
deep and 20 peccant surface water. 
a f loa t ing  OTEC plant  ind ica tes  t ha t  horizontal  containment of the re su l t i ng  deep water: 
su t face  water mixture is necessary i f  conditions optimal for open-sea mariculture are  t o  obtain- 
The design of a small open-ocean "pool" is i n  the  f inal  s tages  of completion. 
mussel/oyster/clam system is i n  the final. s tages  of design and w i l l  be  placed i n  t h e  O C e M  
during Apri l  L976. 

Computer jr?grams have been developed t o  def ine the temperature increase which would b e  

A series of continuous-flow studies on phytoplankton blooms r e su l t i ng  

An analysis  of the f a t e  of the deep va ta r  discharged front 

A combined 

(COMPUTER-PROGRAMS I BIOMASS 

ST77 15025 POTENTIAL ,IRRICJLTORE YIELD O F  I"LOAT1IG SEA THEXMAt ?OWER 'ZLXNTS. PART 1. 
GENERAL STATEXEST 

Roels, O.X.,  Laurence, S., Van Semelrijck, L.,  Amos, A . F . ,  (City Univ., 3r3nx, XY,  IaSt. Of 
!4arine and Ataospheric Sc ienc t s ) ,  2 1  p. ,  1 9 7 5 ,  CONF-751235-2 

&-iculture is not  onLy compatible wit!! e lectrical  power production i n  sea-thernal power 
p la&ts ,  but it is a highly desirable and economically sens ib le  approach t o  the a n e r w  and food 
s i t u a t i o n  current ly  facing the world. 
mixing of deep and surface water,  and keeping this mixed l ayer  a t  an opt- d.pth w i t h i n  the 
euphotic tone,  remains to be demonstrated, a s  does a simple and inexpensive mans of growing 
and hamest ing  she l l f i sh  in the open saa. 
economists, and mariculturists in t e re s t ed  i n  OTEC p lan t s  is o b v i o u l y  needad. Xo sea-thermal 
y w e r  p lan t  design which excludes '&e p o s s i b i l i t y  of mariculture should be adoqtad u n t i l  t he  
r e l a t i v e  contribution of the energy-?reduction and b io logica l  po ten t ia l .  o f  OTSC p lan t s  i S  
examined careful ly  and i n  d e t a i l .  

(0- AT, BIOMASS) 

 he technica l  f e a s i b i l i t y  of maintaining t t e  proper 

Increasing cooperation be twen  the powez angineers ,  

ST77 15026 ENERGY TRANSMISSION FROM OCEAN !XNZROI COKVERSION PLANTS 

xonopica, A., Talib, A.,  YUCIOV, E., aiedermM, N., Winer, a., ( I n s t  of Gas T a c ! ! o l ,  C!icago, 
151, S A E  Pap 763164,  V 1:940-948. 26 refs, 1 9 7 6 ,  P u b 1  by AIChE,  New York, X, In te rsoc  Energy 
Convers a g  Conf, l l t h ,  e roc ,  S t a t e  Lina, Nv, Sept 12-17, 1976, See ST77-15012 

ST77 1 9 0 2 7  GEOPRYSICXL R U I D  DYNAMICS SACXGROUND FOR OCEAtt TliERMAL POWER PWINTS 

Piacsek, S.X., Juri, T . ,  Glyn, O.R. I (Naval Rmsaarch Lab, Washington, DC) . 69 p. O C t  1 9 7 6 ,  
NRL-UR-3392, A D 4 0 3 3  831/9WE 

T h e  ve r t i ca l  temperature gradiant  i n  tha t r o p i c a l  oceans can be used t o  oparate  ocean 
t!!ernal power plants (OTPP's) a a t  function aa haat  anginas.  Such anergy axtractLon would e n t a l 1  
very large sca le  pumping of both w a r m  surfaca water and co ld  bottom w a t e r  through heat  ax- 
changers. w i t h  consaquent dis turbance and extensive mixing of surfacm and deep watars. The 
temperature difference b e m e n  the warm and cold i n f l o w  water should 50 mximizcd f u r  plant 
ef f ic iency ,  bu t  entrainmant and rec i rcu la t ion  between t!!e inflow and +_he outflow may reduce 
t h i s  tamperaturn cont ras t .  T h i s  report  pmvidas background mater ia l  and br ie f  assessments i n  
several  areas of geophysical f l u id  dynamics (GFD) that  bear d i r e c t l y  on Lhese problems. 
Relevant CFD remarch areas  discussed includa: turbulexice and t h e m a l  wakes: ocean c i r cu la t ion  
and the permanent thermocline: a i r - saa  in te rac t ion  and tharmocline var ia t ion :  weather and 
c l i n a t e  modeling; and marine ecosystem. 
t o  spec i f i c  OTPP ?roblams, and emphasizes +&e mult ip le  d i s c i p l i n e s  in GFD t h a t  nust  be considered. 

(OCELrU AT, HEAT %CHANGERS, THE-PMOCLZNE) 

The r epor t  i l l u s t r a t e s  how each GFD area r e l a t e s  
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xehta. Z.C., Ckang, T.?., CS=.?, X.?. , (Ls i i iqn  L'aiv., ae-lahem, ?A, F r i t =  Z:.?gi.neerinq L&),  
56 ?., ;una 1 9 7 6 ,  C30-26a2-5 

a re  descrijea.  The load-aelo-tion rasponse, iozoczal st-esse4 , and ctdck sropagation 
-&ough &e e l a s t i c .  i n e l a s t i c ,  and atbat3 st'ess ranges are  ?resented. TSe ?r=ner;ies of 
:mctete and &e behavior o f  tibe she l l s  a re  varied by ( 1 1  j o l . p e t  izpreqaation: ( 2 )  stesi  rain- 
forcoment as z-hq stif%aing; and ( 3 )  p n e r a i  wixs ansn rri=fortament. 

( O C Z W  AT, FAT DATW 

Tests on 13 conical c incre te  onei is  =der mnotanical ly  i.?c=o,asir.g axial load concWtions 

St77 15029 D E E 2  5JATZX 1 E E ,  ?W, AND MCORClG STUDY: C C A V  FZZ.3MhL EIE.VL CSNVZZSION ?'DCGZW. 
5'IXA.L .WORT 

k c t i e ,  T.E., Y s k s ,  S.a., Wellsan, X.X., (Weathghouse Slec'-,-ic C o n . ,  Xnnapoiis, -W, Ocecnic 
Div.) , 136 a . ,  a x e  1976 ,  COO-2642-3 

of Ocean The--l Zzersy Wnversion (OTEC) powas giants k'e or key Lmportancs. ?!%is st.&y 
aa-essed the ?roblams associated w i t t i  the  CouceptuaL dasiqn of &de 6eepwator  j i p e ,  coLd-watsr- 
pu!n?inq, and piatform ZCorLig kranqements. 
toward judFir.q the -act $2 d e  various su!asystzims on *e o v e r d l  p l a n t  co~csgr  and to j m v i d e  
an aatimata of s a t a r i a l  and consrue-don ast .  
rnori.r?q line c=n%qwacions, mooring line loads, cold water p i p e  conf i s -a t fons ,  m d  c=ld 
water ?-kg schemes. Seiactac paramacers, issues. and evaluation c r i ta rLa  -JB us& =o jadqe 
tibe ?erl*a of ctndi&ar:s concepts over a range of QTEC $ant 3ize f=sm LOO Me aet O U ~ U E  ;mer. 

The ocean angbeariaq issues afbectixq t!ae dasiqn, csnstraction, deployment, aud aperation 

Analpsia and evaluations ar8 propi:ded w i t i  a view 

?zranet=Lc data i3 pmv'Lded thtr: describes 

i O C Z V  AT, ECONOMICS, ?OWEX P U J l T S ,  LOO-LOO0 &WE) 

ST7f 15030 S O U  S-A ?OWZR .AS X ?CTZNTIAL ZNEXGZ -3ESOURCZ 

Xamoqawa, X., (Tokyo Shitraura S1sccs Cor Sapax), &Xar Resour, V 3:199-207, 1975, ?ubL by fnt 
Ocean 5av Conf, Czt Ocean Cev CJEP, 3rd, Pzeor, ? o m ,  ZaTan, Xuq 3-4, 1975 
Avail:Secr of  iat Oca- Dev Con€, Japan LYanaqe .Xssoc, Tokyo 

uses the t-meraturr cL.F2crence between '&e w m  sea su-2ace and -2s c?ld deep 3- layer ,  may 
gecerate stabie power because t3e sea works as a solar Seat c o l l e c t o r  and s o l a r  heat  storage 
uxrt  sr;xlitaneousip. T=he result of a nuqh analysis of tibe poten t ia l  snergy r e s o u c a  of t.% 
Bac~rfic Ocean shows t h a t  SSP cur be economical. 
ing the elec-=ic energy t o  cfemiul energy such as hy&-ogen, ilzd 'L-anspoexg i% t o  consamfig 
markets. The aiiztinatron of harpflzl. env---oNPantaL effac-a should ne dona -L-ough caza*A 
tschnological a s sas smnt  of *he processes involved. 

( O C A 2 4  AT, ECOXOMICS, C 3 N V E Z S I ~ .  EZTVI20- Lx?.Ac!c) 

Solar Saa ? o w e  (SSP) Caneration, sometxries ca l led  Ocean h e m a l  aez5y Conversion, which 

S f  say a l s o  be considered tbundant by convert- 

ST77 15031 IRELZXIXARY .XES- ON 0- Z?lEXG!Z ZXDUSTRfXL CUMP7-S: ?SASE i 

Eoorrrburq, C.D., mal, a,, $1-aamly, x., (DSS Engineers, hc., ?or% faudertiala, XI, 342 ?., 
.Qr ~ 9 7 6 ,  ORC-4315-3 

me objer, of U s  research ras tu invest igate  the technical and economic- Zeasibi l i ty  of  
developing iiicusttlal corzplexes in conjunction vib& Zloatinq Ocean Th-1 Liar= Conversion 
P l a n t s .  X grol is iqary market anal.iois c?oerl.ng 30 gossible eiaarqy k t e n s i i e  amfacts c lass iz ied  
12 as high danand, hiqh grow+% tate. Casts of shippi39 bulk  solids u?d liquids to and fzcan 
<?e Ocran s i t a  ;rill amouilt to 1 to 5 j a r c e n t  of &e product salar ?r:ce. A e3-l of 25 hdi-  
vidual ?lants o r  processes are anaiyzad. The =in ?racass selactxi f ~ r  concenuat ion and 
c-TstallLzation La e e  sea cksmicals u q l e x  was 'ha f t e r z k q  ?rocass. zmis process used 
in -de o r g a c  chemicab and ?ias-ac complex is ';ha elerr-ic arc procssa. 
aroducad f=om by-product hyckogen. 
1% w a s  conciu&ad that pro&cinq -8rqy i3tarrsive ?roCUc=a at intagrated OEICa is tecWcally 
sound and aconomicaLLy viable. 

(ECmOMICS, O r r l a  AT, C V Z I O N  ?L;\rvT) 

~mrpania w i l l  be 
D e a i l e d  capi-d and operatk-g cost i n fo r sadon  Fs presentad. 
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f i n i t e  element analysis pogram ca l l ed  :TONSAP which w a s  o r rg ina l ly  developed by Lie Universrtg 
of Cal i fornia  a t  3erkeley In 1974.  

( O C r x N  AT, COMPUTER FROGXAM, STRUCTURES) 

ST77 15033 ~ I X E ' O R C Z D  CONCXTE C 3 X S T I T f f i I V E  .SELATIOXS. TROG2ESS ZEPORT, .Wf 1, 1975-IcSRUARY 
29, 1976 

Chen, U.F., (Lehigh Univ., aethlehem, PA), 26 p., Xar 22, 1 9 7 6 ,  COO-2602-1 

d isensional  s tzess  s t a t e s  has been developed using t!!e work-hardening theory of p l a s t i c i t y -  
The fornulat ion has a l l  the zequired proper t ies  of concrete and gives a c lose est imate  t o  
experimental s t resses  for  complete general  s t ze s s  states. In  order  t h a t  t!!e r e s u l t s  of research 
be readi ly  usable i n  the ana lys i s  of suboceanic s t ruc tu res  such as the la rge  shells proposed 
for  adoption i n  the  Ocean Thermal Inergy Conversion grogram (OTEC), correoponc?inq computer 
codes have a130 been developed t o  r e f l e c t  Liis mater ia l  response. 
h a s  been applied to severa l  se lec ted  concrete and zeinforced concrete shell  s t ruc tu res .  The 
finite-element subroutine f o r  the NONS= program has been modified and applied t o  analyze p la in  
and reinforced concrete shell specimens of cone-, cylinder-,  and doma-shapes under rPonotonically 
increasing a x i a l  load condition. T h e  f inita-element s o l i d  program (EPFFEEP) has a l so  been 
developed and applied to study the behavior of concrets  cy l ind r i ca l  hu l l s  under hydros ta t ic  
loading conditions. 
Preliminary results ind ica te  a c lose  agrement  to  the  e x p e r h e n t a l  f a i l u r e  load. 

(OCZXN AT, STRUCTURAL C 2 I T S R I X )  

A cons t i tu t ive  r e l a t ion  and f a i l u r e  c r i t e r i o n  fox concrete mater ia l  under general  three- 

The proposed mater ia l  model 

The ana ly t i ca l  r e s u l t s  a re  compared wit!!  corresponding experimental data .  

ST77 15034 OC&W TsE.W& EXEZGY CONVERSION: ZESOURCE ASSESSIYENT AND ZXVIIONMEXTAL I-XPAC 
FOR ?ROPOSED PUERTO RICO SIT2 

Atwood, D.K., Duncan, P . ,  S ta lcup,  M.C., Barcelona, M.J.. (Puerto Rico Univ., Mayaguez, Dept. O f '  
lYarine Sciences) ,  NSF/RA/N-75/347, 101 p., Dec 1975, OB-262 443/5WE, See ST77-15003 

s i i e ,  a s  derived f r o m  a i i t e r a t u r e  swvep i n  w h i c !  the aim is t o  a b r e a c t  t3.e physical  OCeanOq- 
raphy and meteorology facts and t o  set  t h e m  down concisely.  The l i t e r a t u r e  surrey reveals 
nothing spec i f i c  to  t h i s  s i t e  and the ranges around *=e open ocean and the south C3ast of 
Puerto Rico. The second p a r t  of the repor t  r e f e r s  t o  the c ru i se  undertaken on the WV Crawford 
a t  the s i t e  i t s e l f .  The repor t  a l so  considers ava i lab le  data  ragarding o thez  ?oss iS le  OTEC 
s i t e s  mar 3uerto E c o .  

(0CEA.X AT, LITERATTURE SURVEY, S I T I N G )  

This repor t  inves t iga tes  t!!e oceanographic condi t ions t o  Sa expected a t  the Isbucoa OTEC 

ST77 15035 HEAT EXCSANGERS FOR THE OCEAN THERMAL CJEXCf POWER PLANT 

B e l l ,  K.J., (Oklahoma State Univ, StLl lwater ,  O K ) ,  I n t  Samin on Future Z n e r p  Prod - B e a t  and 
YASS Transfer Probl, Dubrovnik, Yugoalavia, V 2:iOl-712, T r e f s ,  Aug 25-30, L975 ,  P u b 1  by 
Semisphere P u b 1  Coq,  Washington, DC, 1976 

tie vaporizer and the condenser f o r  the working f lu id .  The g r inc ip l e  of operat ion of b5ie 
p lan t ,  %!e c r i t i c a l  fea tures  cont ro l l ing  t!!e design of the heat  exchangers, the working f l u i a  
under consideration, the  possrbla mater ia l s  of cons t ruc t ion ,  the biofoul ing problem, and some 
of the  heat exchanger configurat ions are examined. 

( O C X i N  AT, PUNT OPERATION, WORKING FLUID) 

The two m a t  expansive i t e m s  i n  the  Ocean Thermal Energy Concept (OTEC) are expected t o  be 

ST77 16024  SANDIA V E R T I C U - A X I S  WIND TURBINE PROGRhX. T E ~ I C X t  QUARTSRLY =PORT, JANUARY- 
.wcR 1976 

Worngartan, L . I . ,  B l a c k w e l l ,  B . F . ,  (Smdia Labs., Albuquerque, NH), 3 5  p . ,  Aug 1 9 7 6 ,  SMD-76- 
0 3 3 8  

T h i s  quar ter ly  report  describes the  a c t i v i t i e s  within the Sandia Laboratories Vertical- 
&us Wind Turbme Program during the t h i rd  quarzer of f i s c a l  year 1 9 7 6 .  Included are t!e 
b g h l i q h t s  of t h e  quarter :  a review of t!!e s t a t u s  of  p n a r a l  design e f f o r t s  i n  tSe areas  Of 
auodynamics, s t m c t u r a s ,  systems a n a l y s i s ,  and t e s t ing :  a summary of p re l i ruzary  design d e t a i l s  
o f  the ?mposed 17-m tmbine/60-kW generator system for power g r i d  applscat ion:  and s t r u c t u r d .  
mmalysis and opsrrtional tmst r a a u l t r  for  t!!e s x i s t i n g  5-m tu rb ine .  

(60 KW, PRCGXAX EVIZWW) 
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1 6 5 2 9  

Albino <e Souza, X.,  ( last  de Atividades Espaciais, Sa0 Zose 20s C-05, S r a z i l l  , SA& ?a9 
769300, v 2:1741-1715, 5 refs, 1976, ?ubl hy -UL\S, Xew V O r k ,  YY, IntSESOC % e r ~ -  Csnvera Zng 
C=nf, EL!, ?roc, State L i a e ,  :W, S e n t  12-17, 1976 

second LS zegap-ed. As only tdenty f i v e  ;er=-at cf tne 5ydroelec+=Lcity ?ewer i n  3razii is 
z t i l i z d  jlanniiiq a f  vind ? r a t  Fa t a  i e  caxpetitl'ra vie!! hyL-0 sower. T>e st=-~c=ut~ of  -de siL=d 
iz 3razFl is analyzed and *e f i r s t  u t a i z a t i o n  of ;,*.e ? r o t a t m e  is snown, wi-A Lte economics 
of its aerfomauce. 

(20-30 Ri, ZCO?JOMICS) 

%e fL-st i .qerfaccr wiLi a ydenty =a bdi=z:r :rW uniz for w h d s  of seven to  tin zterers jet 

STf7 16026 XV ESTLITZ O F  T9E E T E 4 A C T I O N  OF A LX.W-!J . W Y  OF WISCMISLS 

I=afoora, C . ,  :St~c.Uolm Univ., Sweden, Dent.  of xec=aroloqy) , 43 p., SOV i 9 7 3 ,  DX-16, X77- 
13339/OWE 

Using l oq~- i~3xn ic  wind pro f i l e s ,  tke Lzic-uuent of zoughaers p e ? t = r ,  as an Luf in i te  
array of u i n a l l r  is added to an a k e a d y  mugS nurtace, is csfculatd by a nuttrod 05 s u p e r p s i -  
t i on  of s d a c e  st'ess and w i a & U l  drag. ?b obtabed l o g a t i t ! ! c  p ro f i l e s  axe usad h 
ctlculate t h  reiadva FOWU of a riaqLe wixdmifl Ln an l u l i d t e d  artay. Tkese values are Yen 
used as LimitLag valces tor tize zelacive ?mer of a vin&iill uait L z  a limited array, using 
a siiaple c s n c i u i t y  =lode1 of e n e r n  flow. 'larious samples  arm giveua t o  i l l u s t - a t a  t5e e f -  
li .---sncy r i  of c!iZ=rent windnail u n i t s  and a z a y  sizos.  $xamples arr a l s o  given tor a tsnt;rtLve 
LOO mW cjroup 3-ation, using 6iif23rsnt r i t a d  paver units. The zesul-3 ar9 to be sesn as naial.1 
quaii-ative dca to t!!e c r ~ e n e s s  o f  %!e assunpcLons involved. ?'aizly i,-.da?encent of ckosen 
r a t r d  ?ewer of &e individual. un i t s ,  g z u p  scations vi=% sxall 3zffys ( 5  co LO m a )  3- to =e 
maLily fed by korlzontal flow, but f o r  l a r g e  axay sizes excee-g 50 x 50 units,  Lie ver-Acal 
f l u x  E-qm &ova b e c o m e s  aore i m p o r a t .  

!LOO XW, ORCTSTY2El 

Saviao, J.X. I i ~ a g n a t ,  L.a., (1JAs;\, Lawis -9.searck Caxtsr, Cleveland, OH) , NZ6X-I?I-:C-7354a, 

Oetniled w i n d  speed g r o f i l e  seaaurements were made in tDe wake of 1 /25  scale us& 1/48 
s c d a  % w a r  aodela t o  de tz rs ine  tkae magnituae of tke  speed reduc-don ( t t e  =ow&- 3haciar) . T h e  
L i z 5  scala tower nodelad close21 the actuaL wind turaiae i n c l u d h g  the setvice atairday and -&e 
equipzent a l eva ta r  rails on. one Pace. me 1/40  scale m d e l  vas clads of all t -ul t r  aembers. 
:"sasuemants irate =de on the L/15 tczle ;padel vi%! and vitAout the  s t a i rday  and s l ava to r  
tail3, and OG +fit 1/4a a l l  tube sodel wi-aout s t a i r s  and rails. Tbe test zestalzs show that 
the s=irs ana dls were a major sourca. of win& f l o w  biocjcage. T h e  all tu!auls 1 / 4 8  scale t o w e  
was 2oud t o  o f f a r  Less res i s tance  to tke  wind tsan tke 1/25 scale =del that containad 3 l a rge  
JUmjat o f  squars secdons.  Shadow photos are iacluded to sixow -e extant of t!!e blockage 
ofZsrad to t!!e wind fzca various d fmc t ion r .  

(AimImIcxL 9A-a C 3 M P W S r n )  

37 9.. XaV 1976, 5-8904, X?f-L3534/1WE 
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16036 

Sckierholz,  P.X., Somerrell V.L., ;E., 3abock. W . ,  (Colorado S ta t e  Oniversity,  9epar-aent of 
Agricul tural  Engineasing and imospher ic  Sc ience) ,  XSF/FtA-i60238. 6 6  3.. Apr L976,  Colo=a3o 
Division of wi ld l i fe ,  AEER7500833,- PS-259304 

Yo Abstract Available 

ST77 16031 

S m i t h ,  ?.T., Swanson, 3.X., Johnson, C.C., Ligon, C. ,  Lawrence, J . ,  Jordan. 
R e s  Znst, San Antonio, T X ) ,  SAE pap 763302, v ?:1754-:760, 1 9 7 6 ,  2-1 by iUChE, New Pork, :1Yt 
Ixtarsoc Zcezqy Convers Encj Can?, 11~3, ?r3c,  S t a t e  Size, ?PI, S e p t  12-17 ,  1976  

OPERATIONAL, COST, .?!D TZCU,NIC~U ST'JDY OF LARGZ W I ~ P O W E R  SYSTE.XS IXTEGTATED 
ZXISTIXG ZLZC'ZRZC UTTLZTY 

(Southwest 

See 9777-16516 

ST77 160 32 STOCISTIC MODELING OF SITS  WIND C:GXkCTSRISTICS 

Ross, B.C., (Nort!!western Univ., Evanston, IL, Dept. of C i v i l  Engineering) ERDA/XSF-00357/ 
76/1 ,  311 p . ,  NOV 1976, PB-261 178/8WE 

ment of the wind cha rac t e r i s t i c s  a t  each si te.  S t a t i s t i c a l  methods and probabi l i ty  models a r e  
used t o  dete-mne optimal evaluation procedures fo r  survey data .  Several  years of hourly 
records from six xidwest sites and one Xoocky xountain s i t e  provide a da ta  base t o  develop 
the models and procedures. 

( ECONOMICS) 

The economic f e a o i S i l i t y  of a vir.d energy conversion systbm Zapends on M accurate  assess-  

9T77 1 6 0 3 3  GZOl?iERMAL ENERGY AN0 WIND BOWER - .ALTEX?ATS EXERGY SOURCES FOR ALASKA. PROCZEDINGB 
OF XwSKizrV GEOTSEXGL rzND WINO POWER RESOURCES PLAXNING CONFEREVUCE HELD AT ILNCSORAGEv 
ALASKA ON J U L Y  8-9, 1975 

Forbes, LE., (Alaska Univ., College, Gaophysical I n s t . ) ,  NSF/RA-760246, 256 p . ,  Apr 1976, 
PB-261 521/9WE 

This repor t  def ines  t!!e Alaskan enerqy problems t!!at can be a l l ev ia t ed  through wind and 
geothernal resources,  and presents  recommended plans f o r  the i n i t i a t i o n  of state and f ede ra l  
programs. WorkL-ig groups were formed i n  the  following areas:  aqricul:ure, e l e c t r i c a l  power, 
f i she r i e s  and agr icu l ture ,  gaothemal resource research and development, space heating and 
indust=ial  appl icat ion,  and wind power development and appl icat ions.  

(OVERVIEW) 

ST77 16034 rNXIXEXATICAL .WOELING OF TOPOG2APIIIC E€TTCTS OF WINO ENERGY SYSTEXS 

Fr3emar1, B.E., Taft,  J.R., (Battelle Pac i f i c  Northwest Labs., Richland, WA),  26 2 . ,  A p r  1976, 
.%crofiche copies only,  CONF-760909-3, BNWL-SA-5935 

In t!e basic wind cha rac t e r i s t i c s  assessment procedure. a naw s t ep  is incorpotatad t o  
overcome its m a t  sarious def ic ienc ies .  
c a l  predictLon tools. With them cl imatological  da t a  from weather s t a t i o n s  i n  the  region a r e  
used to i n f e r  c l imatological  data  a t  the unmsasured loca t ions  wit!!in the  region. 
phenomena taking place i n  regions comparable to  the dis tance  beween synoptic weat!aer s t a t i o n s  
(approximately 200 :a) and i n  t!e ismediate v i c i n i t y  of the  windmi l l  s i t e  (approxumtely 1 hl!) 
a re  considered. Computer codes were developed for each of these :egises, and ca lcu la t ions  
of wind f l o w  over complex t e r r a i n  have been porf0rm.d. Results of some of these wind CalCUla- 
t ions  a re  presented, i l l u s t r a t i n g  the e f f e c t s  of t e r r a i n  on wind energy potent ia l .  

(CCMPUTER ANALYSIS) 

This s t e p  employs mathematical model-based meteorologi- 

Mateorological 

ST77 16035 FREE ENERGY - AT A COST: ELECTRICITY BY WINO ENERGY C O N V E F S X O ~  

Anon, I n t  Constr, V 15:40-41, 43, 4 5 ,  47-48, N l l ,  Nov 1976 

wind power i n  elec%-ic energy production and conversion. 

(OVERVIEW) 

The ar+dcle presents a :eview on the developments and current s t a t u s  o f  u t i l i z a t i o n  Of 

ST77 16036 c m Y  OPERATION EXPERIENCE ON T S  ERDW'NASA 100 RW WINO TU3BINE 

Glasgw, J . C .  I Linscott ,  E.S., (NASA, L e w i s  Research Canter,  Clevaland, O H ) ,  XASA-TX-X-71601, 

SASA L e w i s  Pesearch Canter is t e s t ing  an experimental 100-kN wind turbine.  Rotor blade and 
drive sha f t  loads and tower defleczion were measured during operat ion of t h e  wind turkiine a t  
ra t sd  rpn. The blade loads measured a re  higher than an t ic i2a tad .  o re l i s ina ry  r e s u l t s  i nd ica t e  
tha t  a i r  flow blockage by the t 3 w e r  st:uCtliTe ?robably caused the high r 3 t a r  blade bending 
moments. 

25 p . ,  Sept 1976,  E-8076, X77-10640/9hlE 
As p a r t  of the Energy Research and Development Administration (ERDA) wind e n e r T  program, 



LO ?., 1 9 7 6 ,  Ttanslation of Gsrsnan rego-e. KfO-~=tns -204  
T 3 e  analysis  is 3einq made xitiiLi &de Cranework of ot-lcY=al camponents vhich =e generaily 

iapor t tn t  for  whd azzery- s y s t m .  .kivanager and disadvantages are =valuated. f=om i-,achzicai 
viewya-ts (me of canstzm=-d3n, novelty, suscepti .bil i ty to fri lure,  ease of zepaixs, 3aLitenancs 
requirements) , as well as  in  ;ems of axpectsd ?over, ?erfomanca, nanutaczmiag C C J S ~  and acaacmy. 

sazciy, D.x., (Cllifozxia Univ., Li;remore, Lawrenca Livemore Lab) , 17 ?., Zune LS. 1975, 
O C U -  30 0 3 4- 76- 3 

xesults of init ial  nuPorical st.zciias and t;-.ei= mle ir. g l m i n g  &de .Zcly-huquust L 9 7 i  
f i e l d  ?togtam are prsoented. T3e  acquis i t icn,  caUara t ion ,  and deplo?rman+ o f  a e = e o n l o q i c a l  
instruments €or t ie field pogram are reviewed. 

.inon, Consult Snq, London, V 40242-43, N U ,  Xov L976 

;mject - ~ C J  iurLC a 34 P diam, 2 mW wandni l ! . ,  w k c h  *a12 gene~ats a l l  t!x cammunrty's e l a c r i c -  
L t y  snd have spare capacre?. -a S a d  r?at&onal grzd. 

(DNMARK. 2-%) 

The ?ractlcal aeproach, b u i l d b q  a win-1 i?. 2-k is discussed tagetker vrtk a 

(SanOia Labs., A&uquuque, till), 517 p. ,  Z u l y  L975, COW-760551, S;rruO-76-55a6 

v i P A t s l  axis w i n d  t=rrbiaer. One paper ;lar. prsvi?usly been absitsactrd and included i n  the ZRDA 
Ei?erqy Data aase and Energy Research Xbsrac to  j o u a a l .  

Segaraee abst=acu =a iacluded for twenty-&e of tiie t l r i r 'zy ?,aoers atasanted coocs-mix=,zg 

~uirul,  a . ,  ( u r  Force Off of sc i  zms, a o u h g m ,  Xashhgton, DC), SAE Oag 7 5 4 3 0 t r  V 2:!.746- 
1753, 8 refs, 1976, 2-1 by XW, ?I- Pork, Ny, Iatersoc Energy Cjnvers mg Can?, K&&, Proc, 
Stata T h e ,  SV, Sept 11-17, L975 

T h  analys is  considers typ ica l  American consumptian gattar3 and t ias tbu l  to tixe amua!. 
nis ia&ntiZies a +=f*dcaL per:od, when &a eonsuxer's 

;% w i n s  system is tbn sired in tarar o f  damaad 
variat ion of -&e su~ply o f  wiad en-. 
&amand msz 3 c - U  -e available enerqy. 
and u u e r  tie c o n s t ' z h t s  o f  the ce- t iul  per iod-  
are SW?reycsd €or c a s t s  and a e  data  are used to G i v e  a t  &&e c a g i t a l  rzquited ta SatLsZy 
&nand. 
a 99 percent pmbabi l i tp  of an average s t a n d a d  of Li-r-Lng. 
which unit casts c a l d  Sa subs tan t iaLy lower is presented. 

( ZCO?JOMfCS , C~:MPONENTS ) 

L-ufacturers and suppliers o f  caqonen-3 

Amortization d e t e s  tse *ani f  a s t  of e l a c t r i c i t y ,  around 22 c m t s  ?or KdZ f o r  
Discussion o f  speciaL eases fzr 



Yunn, R.X. ,  (OfEice of Uaval Research London, angland) ,  2 8  ?., 3eC 7 ,  1 9 7 6 ,  ONRL-C-31-76, AO- 
.%03 871/1WE 

Vert ica l  - and horizontal-axis systems were discussed both i n  theory and i n  prac t ice .  
Xpolicat ions ranged from wind forms each witk! hundreds of megawatt units to  the u s e  of Czetsn 
wizdrmlls to provide water f o r  cattle. Xizg energy conversion units have been operated in  
several  configurations and t!!e :heory of t h e i r  perfo-mances is  su f f i c i en t ly  advanced to allow 
design f o r  f e b r x a t i o n .  The +lends a re  towar8s l a rge r  un i t s  for municipal power systems and 
smallsr  u n i t s  for  dornescic use .  L n  the t o n e r  case ,  the behavior cf l a rge  wind tuzbines 
operating i n  large a r rays ,  and the outaut  (Vi::: and without s torage of severa l  such ar rays  
when geographically dispersed,  has y e t  t o  be v e i l  understood. The f i e l d  has reached a Level 
of maturity characterized by such f ac to r s  as sconomics, environmental impact, and publ ic  accep- 
tance. 

(OVERVIEW, VERTICAL-AXIS , BORIZONTAL-AXIS) 

ST77 16045  BARRIERS TO TLIE USE O F  WIND ENERGY . A C s I ~ S :  TYE PRESEST LEGXL/aEGULATORY XGLiYE 

Taubenfeld, %F., Taubenfeld, H . J . ,  (Soc ie ta l  Analytics Ins t . ,  Inc. ,  Dallas, TX) , NSF/RA-760422, 
159 ?., July 1976, PB-263 576/1WE 

This r epor t  analyzes and assesses  t !e  present  scate of law and regulat ion a t  a l l  l eve ls  
of government tha t  may a f f e c t  wind anergy machines. Also analyzed and assessed is the S ta t e  
of analogous and re la ted  law and requlatLon, requirsments a t  var ious leve ls  of government, and 
in te rna t iona l  rules, as wind machines grow l a r j e r  and/or a re  used in ar rays .  It  suggests 
some potentzal  b p a c t s  o f  t i e  development o f  wind-based power technology on se lec tad  aspects  
of -&e American sconcmy, pa r t i cu la r ly  on the  energy de l iver ing  u t i l i t i e s .  

( OVEXVIaW , SOCIOECONONIC LXPACT) 

.AND A PRELIbvlfXARY WSESSW!3T O F  SOME LEGAL/POLITICXL/SOCIZTAL PMELEXS 

ST77 16046  PREDICTING WIND 2OWER AT TURBINE LEVEL FROM AN ANEXOMETER XECORD AT A R B I T M Y  
9EIGHT 

Xeed, J.W., (Sandia Labs., Albuquerque, NM) , 1 0  p . ,  1 9 7 6 ,  CONF-760909-1, SAND-76-5397 

surface roughcess and LClermodynamic s t a b i l i t y .  Over r e l a t i v e l y  flat t e r r a i n ,  su i t ab le  :Or 
axtensave f i e l d s  of wind energy ex tzac tors ,  useful  wind increases  in proportion to  the 3nc- 
savant!! power o f  height above ground. This c lose ly  approximates the mars general  and theoret-  
i c a l l y  based logarithmic sodel  above standard 1 0  m e t a r  anemometer height  and wit!! t!e O.03m 
roughness lengt!! of ten found by observation. Several  data  co l lec t ions  have been assembled t o  
ver i fy  *&e u t i l i t y  of t 9 i s  one-seventh power law, from spec ia l  meteorological research towers 
as  welI a s  long-term records from regular  weather s t a t i o n s  where t!!e anemometer happened t O  b e  
Zovad on occasion. A minor correct ion f o r  lower speeds of 2-8m/s improves pred ic t ions  but  is 
not essential t o  gross power a v a i l a b i l i t y  ca lcu la t ions  f o r  l a rge  turb ine  blades.  

Nind speed var ia t ion  with height  i n  the f r i c t i o n a l  boundary layer  depends on wind speed, 

(LOGARITHMIC NODEL) 

17,'330 BIOCONVERSION 

ST77 17017 commn ENERGY FARMS FOR S O W  ZN'ERGY CONVERSION 

aassham, J.X., (Cal i fornia  Univ., Berkeley, Lawroncm Berkeley 
760354-1, LBL-4844 

 ab.) , 20 p . ,  Xpr 1976,  CONF- 

The reasons for  the low ef f ic iency  of solru: enerqy conversion i n  p l an t s  a r e  descr ibed 
in  order  t o  c l a r i fy  the economic f ac to r s  a f fec t ing  the development of biomass on energy glanta-  
t ions.  A 2roposal is made f o r  an energy planta t ion  i n  the d e s e r t  cavered with i n f l a t a b l e  
j l a s t i c s  t o  prevent water loss. The crop suggestod is a l f a l f a  as it can be harvested ten or 
twelve times a year and a very high n u t r i t i o n a l  Val- p ro t e in  CM be ex t rac ted  from the  leaves 
by pressirig. 
the s a l e  of protein and from the sale of e l e c t r i c i t y  might make t h i s  concept economically 
f eas ib l e  in  a society with expensive energy and food. 

The residue would be burned to  generate  e l e c t r i c i t y .  The combined profLts  from 

._ 
(BIOCONVERSION, ECONOMICS ) 

ST77 17018 SIOLOGICXL. SOLilR ENERGY CONVERSION - APPROACSES TO OVERCOME YIELD, ST.iBILI?Y XUD 
PRODUCT LIHITATIONS - PROGRESS REPOR'?, O f f  1. 1975-HAR 3 1 ,  1976 

Kok, B . ,  Fowlar, C.F., Hardt, X . Y . ,  Radmer, X.J., (Har t in  Marietta Labs., B a l t i m r e ,  m ) ,  
:lSFiRh-760055 ??.-2, ?IS.? MR73-03291, NSF PCX74-20736, 81 ?., .W-TR=76-16C, E ( X - 1 ) - 3 3 2 6  t 

PB-258850 ,  Y77-73777 
Avail :NTIS 

Y o  Abscz2ct Available 
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Pinnerty, IJ.3., (Gaorgia iiniv., X ~ k m s ,  GA),  73 ?., 311Q-a88-lr E(38-i)-aEa, N77-75759 
Avail:XTlS 

See ST77-17004 

ST77 17020 SOLAR SXC: LARa-SCZGz PXODOCPION O F  SXG BY ANAEZTOBIC OIGZSTZON C F  S?ECIXLL'I 
Gi7OWN 2L;LuT ,XATTSR 

Traser,  U.D., (Iarsr~ac.bnoi Cor?, Was=enwn, V A ) ,  S A E  ?an 769016, V L:a3-90, li ref3, 1976,  
E c b i  by .ASCSE, yew York, LXY, I a t s r soc  Zaercjy Cinvers Cant, Il-, ?roc,  S t a t 3  L h e ,  ?N, 
sept l i - L 7  ' 1975 

AII ? lan ta t ion  is a maas f o r  9roducsq %els by c b l l e e - 3 q  and s t a r h g  sol== 
radiat ion b jlants q t n m  p u r p s e l y  for  &&ai= fuei  value. The jiant z a t a r i a i  can be  converted 
in to  s y n t k e c c  na tura l  gas (SVG) by anaarabic digestion. SuiiEabia raw aatsriu for SXG oroduc- 
t i on  is saprood f r o m  c a r t a b  fast-growing dacidrroua species, and w-season grasses. Saw 
s o r t  of  prec-ea-nt is ~ecassary M sake the plant material dfgestL51er and exeansive F;rhdLsq 
csmkinad with sEeaping in hot  w a t e t  has  heen selected as b5xe mst p rac t i ca l  and economic ars- 
f rsaezeat .  X cincept  of a Fsasibic SNG-aroduc-bq process has been developed and ia dsscribed. 
it is s s t i aa t ed  -hac about 4.5  stmdarci c q i c  %eat (SCY) of matiane csn be 7nCucsd ?er &p 
=our.d af deci5aous 9 l an t  natsrfal (0.281 +/kq) a t  a cos t  of between 53.75 and 53.00 ser 
iiousand S C  (5132 -5 5177 p e r  thousand in3) , dependhq upon e e  value& of certain L7fluent ia l  
j rccess  ?araaxetsrs. The c a p i t a l  c3st of the SNG plant is as t i s a t ed  to b e  between 52.00 ana 
$3.00  2er da i ly  33 ($71 %a $106 p a  daily m3) of capacity.  

(ECONOMICS , B I O C X V E R S I O N ,  L W S ' I  

(Stanford 3earaare Ino t i tn t a )  , NS?/RA-760286r 174 p- ,  Ju ly  1976, XEI174136iSAO3, Gf13615 ,  
?9- 2607 6 3 

Bo .Ahstsac= Availabie 



19,333 OTIIEX - HYIIROGEN PRODUCTION, LARGE SCALE PHOTO'/OLTAIC, ETC I 

ST77 19011 STUDY O F  .W LT?TCERWA'i'ER OOWZLB WIT USING .ULiMI:JUX .%TAL AS PEEL 

Kaiho, V., (UXI Co, Tokyo, Japan) ,  Xew .Xater and .Xar St ruc t ,  V 2:117-126, 1975, P u b 1  by In= 
Ocsan 3ev Conf, I n t  Ocean Dev Conf, 3rd, Prepr, Tokyo, Japan, Xug 3 - 8 ,  1975 
Xvai1:Secr of Innt Ocean Dev Conf, Japan .%age Assoc, Tokyo, Japan 

such as  alumL?um, magnesium and zinc i n  +,e molten s t a t e  w i l l ,  when i n  contact with w a t e r ,  
ieaCt v io l en t ly  and generate a grea t  dea l  of h e a t .  The appl icat ion of t h i s  reac t ion  fc r  SnerTJ 
generation is annosphere independent and therefore ,  su i t ed  f o r  underwater use .  A l s o  such metals 
2s aluminum a r e  c~mmarcially ava i lab le  and useable a s  fue l .  13 applying t ie p r inc ip l e ,  t he re  
s t i l l  remain many c r i t i c a l  problems i n  feed of fue l ,  power cont ro l  including s t a r t i n g  and re- 
s t a r t i n g  of t!!e engine, and h e a t - r e s i s t i i g  devices and materialo. The  paper repor t s  on re- 
search i n t o  solving some o f  these problems, using the  t e s t  model "O-tB" designed and developed 
for  general  p w o s e s  under submerged conditions.  

(POWER GENE3ATIOB, XLUMXXDM .ALLOYS, TEERMAL EXERG!f) 

I t  is w e l l  .known t h a t  a l k a l i  metals such as  sodium a t  normal tamperature, o r  o the r  metals 

ST77 19012 POSSIBILITY OF LARGE ELECTRIC OUTPUT BY FLOATING TYPE SEA WAVE ELZCTRIC GENERATOR 

Yasuda, Y . ,  Miyazaki, T. ,  Emma, T . ,  (Japan Mar S c i  L Tec*hnol Cent, Yokosuka, Japan) , .XaX Resour, 
V 3:219-228, 1975, Pub1 by I n t  Ocean Dev Conf, I n t  Ocean Dev Conf, 3rd. Prepr, Tokyo. Japan, 
Aug 5-a ,  1 9 7 5  
Xvai1:Secr of I n t  Ocean Dev Conf, Japan Nanage Assoc, Tokyo, Japan 

The paper reports on a laboratory study of e l e c t r i c a l  out?ut fzom a l a rge ,  Zloating Sea 
Wave Electric Generator (SWEG). Such units convert sea wave power in to  e l e c t r i c  power, and 
small units a r e  already in  use powering buoys and l ighthouses i n  Japan. Based on the study 
tests, it is concluded t h a t  most of t he  sea wave energy can be absorbed, and it w i l l  be possijle 
to make l a rge  SWEG units. 

( ELECTRIC POWER, GEXEIVLTION , ENEXGY RESOURCES 1 

377' 1 9 O l . t  OCEAN FOOD AND ENERGY FARM PROJECT 

Wilcox, H.X., (Nav Undersea Cent, San Diego, a), .Xar Resour, V 3:43-52, 38 r e f s ,  1975, pub1 
by I n t  Ocean Dev Conf, I n t  Ocean Dev Conf, 3rd, Prepr, Tokyo, Japan, Aug 5-8, 1975 
Avai1:Secr of In t  Ocean Dev Conf, Japan Manage ASSOC, Tokyo, Japan 

kelp and/or o t i a r  seaweeds, p l an t s ,  and marine animals i n  the t r o p i c a l  and temperate oceans. 
Sponsored by the  National Science Foundation and o t i e r  agencies of the U.S. GoVOrnU!ent and 
pr iva te  indus t ry ,  tho pro jec t  is a three-phase, 11 t o  13 y r  e f f o r t  t o  r e s u l t  in a 40,000 
hectare farm system i n  t he  A t l a n t i c  o r  Pac i f i z  by the  1985 to 1990 time period. T 3 i s  system 
is projected t o  produce foods, f-aels, f e r t i l i z e r s ,  p l a s t i c s ,  and o the r  products f o r  map's 
consumption a t  a r a t e  s u f f i c i e n t  to  supply all the requirements f o r  12 t o  20 persons P e r  
hectare of cu l t i va t ed  ocean. The product ivi ty  of t he  system is based on bringing t!!e nu+IientS 
of the deep waters by means of wave-powered upwe1Ur.g devicar i n t o  contact  with the solar e n U W  
of tie sur face  waters. 

(BIOLOGICAL P R O D U m N I T Y  , MARINE ORGAMISMS, EYDRODYNAMICS) 

The Project  i s  designed to  explore and develop the  a b i l i t y  t o  r a i s e  t!!e g i a n t  Ca l i fo rn ia  

ST77 1901% TIDAL ENERGY - A WORLD QUESTION W I T H  LLYITED ANSWERS 

Anon, I n t  Cons=, V 15:SO-56, N U ,  Nov 1976 

t i d a l  power in  e l e c t r i c  energy production and conversion. 

(OVEVIEW, POWER GENERATION, EYDRODYNAMICS 1 

The a r t i c l e  presents a review on the devalopmonts and current status of u t i l i z a t i o n  O f  

ST77 19025 NEAR-W PHOTON EFFICIENCY T.X A T i 0 / / 2  ZLZCTRODE: APPLICATION TO HYDROGZX PRODUCTION 
FROM S O W  EXERGY 

DeSplAt, J .L . ,  (Cent d'Etud Xucl de Saclay, Gif-sur-Ywtte,  France) ,  J Appl Phys, v 47:5102- 
5 1 0 4 ,  N U ,  3 re fs .  NOV 1976 

a s a tu ra t ion  current independent of pB and groport ional  t o  l i g h t  i n t e n s i t y  has been observed. 
Accurate neasurements of the inc ident  power lead t o  a 60% photon e f f i c i ency .  A ?hotoelectro- 
chemical cell S u l t  with such an e lec t rode ,  operated under s o l a r  i r r a d i a t i o n  without concentra- 
t i on ,  produced an e l e c t r o l y s i s  cu r ren t  of 0 .7   ut^ ca" without appl ied voltage. 

An n-t-fle (001) TiO//Z e lec t rode  i r r a d i a t e d  a t  365 nm w a r  tested under anodic p o l a r ~ z a t i o n :  

! PHOTOV3L?XICSI ELECRO CXEMICXL CEUS) 
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Iru2u 

Cox, X . E . ,  (iiniv of Xew Xeerico. .Ubuqaerque, X W ,  SAE ?au 763162, V 1:926-432, 13 rgfs, 1976, 
??&l by XICT,E, Xew Ycrk, ?E, Lztazsoc Hnerqy Convers Eng Conf, UbA, ?roc,  State L k e ,  \IV, 
Sapt S2-17, 2376 

+,-olysis c a U s  is. supplied by an a c i y  of s i l i con  solar ?hotovol-aic tells. S-ermen-a are 
ccnducted xi* E 12 w a t t  (geak 2ower) array irired dizacc2y t o  .=n e lec rokzze r .  Zai+dal r e s u l t s ,  
thouqh not  optimum, show List hydrogen is produced at e f l i c i enc ie s  05 up t o  10:. An average 
s€,'iciency of 4.i% is obtained in da i ly  teses. 

A s-le machod to  ?mducs 5yLzoqen is by b e  alecL-alysis of water. Sower ior -de tlec- 

(?SOTOVOLTXTCS , Z:IEpp,9IMEXT-AL, TZSTIXG) 

ST?? L901i ZXZIGT COXViZ3SiSN VTA PXOTOELECT30IJSIS 

Xozik,  A.J., (Allied n e m  Cor?, :Ilorristovn, X J I ,  SAE ?aD 7 6 3 0 0 9 ,  V 1:43-30, 26 ZSfS, 1976, 
pub1 by .uw, s e w  ilork, .avp, Intersoc %aergy Canvats Esg mnf, Ut!!, ?roc,  Stace -e. XV, 
Sept 11-17, L976 

?f..o+oelec=vlysis is a new en== conversion scfiema in which opt icaf  energy i s  converted 
in to  ckemicd enargy usiag ghotoactive semicanductiEa el,ac,codes is a ?ho toe leczzochdca l  
ceU.  -e process is shown .a involve sultiphoton afPscts  so t b a t  use can be made of v i s ib le  
l igh t .  X maei f o r  pho toe lec tn lyn i s  i o  prasentad which sncowasses  Lie sechanian and tbs 
energet ics  02 tke  ?rocass. Application o f  ?hctoelac*soiysis to the Generation of kydroqen 
from *dater u s i ~ g  s o l a r  cad iauon  is discussed. Sata on onex- convstsion a f f i c i enc i s s  
presented f o r  severai  semiconductor e l e c t z d e  systems. TSese semiconductors have bean st:trdied 
ia *de f o r n  of sir.gle mzs+als and pclyc,~stall.ine tiia f i U .  TSe economic V:&bi.lL31 Or 
~no toe lec t=o lps i s  as a Gotant ia t  scheme for  the cjaneracion of ixydzzgen is dLscussea a d  com- 
?=:sons =e a c e  w i t i  conventional hydroges qaneratiag procasses. 

! SZMICONDUCTORS r ?XOTOMLT-AZCS I SOLAR ) 

ST77 13018 PSOTOASSISTSI) ZLZCTROLYSIS OF XWZ?:  a N V Z & S I G N  QF OPTZCAG TO C X E l f C J .  TZtsuTL 

Xrighton, H.s., Salts, J.X., X U ,  ~ 3 . ,  Kaiser, S.X.. CXT, W r i d g . ,  - 1 ,  s;rz ;?a? 763008. 
V 1:35-42, 42 rsfs, 1976, Bubl by XTC!, Jew York, VY, hcersoc EcerSy Canvera Zng Conf, 
XL!, PIOC, Sta t e  L i n e ,  XV, Sept 12-17, 1976 

Such colls c x i ,  i n  ?rzncFale, be  used fa  efZiciant ly  convert  solar Pnerqy t o  ckerpical en-- 
i n  t te  fors  of tke aloc--zolysis ?mduuns. 
c-Yrent problsms associatsd w i t i a  gixoweiect=ochamical c e l l s  as  snergy conversion davzcas ~ I R  
outlined. cur=snt s t a t a  of the rsreardr ia ttzis area is jlcfefly revtened, ma work cLI=id 
out  h t!xm aut!aors' Laboratory on Ti0//2-,  Sna//Z-, Srri0//3-,  :cra0//3-, and n a / / O / / .  //7// 
> W / O / / .  //2//30//3-based C e U S  is highlightad. For -de perovskika basad cells *& niqhest  
a f f5c ienc ies  obtain, and conversion Qf solar to c h d c l l  snern Cor Sr?i0//3 has bean obserped 
?a be as e f f i c i e n t  a8 about 1%. 
r=agond onl.1 to ultzavialet Ligkt which i s  a s m k u  fraction of *e solar spect-mo, .Qoroaches 
to developing v i s i b l e  l i q h t  raspondLaq cells are discussed. 

P h ~ t o e l s c ~ ~ o c h e m i c a l  cells  tor  *&e photoaiaedolysfs  of J//20 to Z//2 and Q/j2 are dssc iSed .  

The basic jrinci@es, po ten t i a l  advantages, aad 

B o w e v e r ,  all of t?sa mtkL oxicia photoelectzzodes L s t a G  above 

( O t T X V T E W ,  ?ROTOVOLTXSCS, Z L Z C ' Z 3 0 ~ M I C X .  CZLLS, S O U R  CZLLS) 
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Anon, (Vni.7 Of  Nort!! Carolina,  Greensboro, ?IC), Platinum Xet ?.ev, v 20:123, X 4 ,  O c t  1976 

shotochemical cleavage Sas Seen announced by a team l e a  by ?rofessOr David G. 'n'hitten of the  
Department of Chemistry i n  the University of North Carolina. The reac t ion ,  which could have 
a m j o r  impact on fu ture  e n e r g  requirements, involves a ruthenium complex, t r is(2,  2 '  - b i -  
pyr idine)  ruthenium (11) 2+.  
Hert!!a Sprintsc:hnik, P ie r re  Kirsch and David whitten,  J. Am. Chem. Soc., 1376, 98, ( 8 )  , 2337- 
2338) t ! a t  by react ing t h i s  compound wit!  dioctadecyl or diAydrocholesterf1 e s t e r s  t o  y ie ld  
long-tailed surfactant  complexes insoluble  i n  water,  these can ef fec t ivekf  promote cleavage. 
Spread as  a nonolayer on snee ts  of g las s ,  in contact  with w a t e r  and i r r ad ia t ed  by l i g h t ,  
these complexes give rise t o  a steady stream of molecular hydrogen and oxygen. 

X potent ia l ly  mst important d i scoveq  ~f 4 neans of produc-ng hydrogen from water by 

Professor Nhitten and h i s  colleagues have found (Garnard Sprintsc:hnik, 

(. PHOTOCXEXICU REACTION) 

3277 1 9 0 2 2  DESIGN CONSIDERATIONS FOR SIGH-INTEISITY S O W R  CELLS 

Dalal ,  V.K., Moore, A.R., (RCX Laboratories,  Princeton, N J ) ,  Journal  of Applied Physics, 
v 48:1244-~2si,  nar 1977, ~77-25591 

Factors affect ing L!e ef f ic iency  of S i  and GaAs solar cells i n  the presence of high- 
i n t s n s i t y  sunl ight  a r e  examined. 
focurizg on short-surcui t  cur ren t ,  open-circuit  vol tage,  f i l l  f a c t o r ,  and s f f ic iency  degradation. 
Zffects  of high in tens i ty  on co l lec t ion  e f f ic iency  and p a r a s i t i c  losses  a r e  invest igated.  It  
is shown t ! a t  t!!e current-col lect ion e f f ic iency  cf S i  c e l l s  increases a t  i n t emed ia t e  level3 
but  may ne reduced a t  very high i n t e n s i t i e s  due t o  alasma rscombination, t h a t  open-circui t  
voltage and f i l l  :actor increase with in t ens i ty  a t  a f a s t e r  raze i n  Si *ban in G a r  ant2 t h a t  
an increase in temperature degrades Che ef f ic iency  of S i  f a s t e r  than t h a t  of GaAs. Appropriate 
heat-sink designs t o  minimize such thermal degradation a re  considered along wit! *e choice 
of mater ia ls  and t racking systems for  high-intensity so l a r  cel ls .  I t  is concluded +&at the re  
is no si-ifhcant advantage i n  choosing G a A s  over S i  and t h a t  temperature rises can be kept 
a s  low as  25 C by simple heat-sink designs. 

(PHOTOVOLTAIC CONVERSICN , TRERMAL DEGIWDATION) 

The theory of e f f i c i e n t  so l a r - ce l l  desiqu is br ie5 ly  reviewed, 

ST77 19023 'XiE ADVANTAGES OF SUN TRACKING FOR PLiwAR S I L I C O N  SOUR CELLS 

Yosher, O.X., aoese, 7 . $ . ,  Soukup, R. J .  , ( Iowa  University,  Iowa City,  1x1 , Solar  Energy, V 19: 

s o l a r  ce l l  with tha t  of a s ta t ionary  cell .  These f ac to r s  a r e  t h e ' v a r i a t i o n  of s o l a r  i n t e n s i t y  
on horizontal  surfacer due t o  the spreading of l i g h t ,  the  variaizfon of l i g h t  t-ansmisslon 
through the  a i r - so la r  c e l l  i n t e r f ace  a t  d i f f e r e n t  inc ident  angler ,  t he  var ia t ion  in ahoton 
path length near the P-N funct ion w i t 3  inc ident  s o l a r  angle, and the va r i a t ion  i n  -&ansmission 
of s o l a r  energy by t!!e atmosphere as a function of tinu of day. I t  is shown t h a t  a s  long a s  
the operat ion of the t racker  can be devised to  consumo a minute f r a c t i o n  of the output  ga i a  
r ea l i zed ,  sun tracking using p l a n a  s o l a r  cel ls  is preferab le  t o  s t a t tona ry  mounted solar celis. 

(COMPARISON, SYSTEMS ENGINEERING; D I U ~ A L  VARUTIONS) 

31-97, N1, 1977, X77-25904 
The paper discusses fou r  fac tors  c r i t i c a l l y  important i n  comparing the outqut  of a t rackin9  

ST7f 19024 HETEP.0GZNEOUS SENSITIZED DECOMPOSITION OF WATER WITH SUNLIGBT QUmmRLy PROGKESS 
=PORT, JAN 1-MAR 31, 1976 

Ghosh, A.K., Maruska, 3.P.. (Exxon Research and Engineering Co. ,  Linden, NJ, CoVernment Research 
Lab.) , NSF/RA-760104 , SSF ERO-75-13901, 40 p. I ElCLON/GRU.3BEA.76, PB-254186/4, N77-73525 
Aval1:NTIS AC A03/XF A01 

NO Abstract Available 

ST77 19025 TROPOSAL ON TBE GENERATING SYSTEM OF LARGE ELECTRXC POWER F3OM SEA WAVZ 

itobayashi, E., (Nihon Univ, Fukushima, Japan) , LNar Xesour, V 3:209-218,' 1975, P u b 1  by I n t  
Ocean Dev Conf, In+ Ocean Dev Conf, 3rd, Prepr,  Tokyo, Japan, Xug 5-8 ,  1975 
Avai1:Secr of In t  Ocean Oev Conf, Japan W a g e  Assoc, Tokyo 

A system is proposed f o r  harnessing L!e hor izonta l  motion of sea waver f o r  generating 
e l e c t r i c i t y .  The system is based on hollow vanes a t tached  to a r o t a t i n g  u a c k ,  through which 
t!!e hor izonta l  mt ion  picked up by the vanor is t r ans fe r r ed  t o  a generator.  The vanes Sota te  
only a t  f ixed angles wit!  respect to t!!a t rack  when in t e rcep t ing  %!e Sor izonta l  motion of tb 
vavas, and thsy r e t r ac t  p a r a l l e l  t o  the track ax i s  on the  downst:oke to  raduce drag. 
e n t i r e  systmm f loa ts  j u s t  below the water surface.  

(ENERGY RESOURCES, POWER GZXERATION) 

The 
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59025 

C%ianq, C.X., (:UT, Cambriciqe, Ralah :1 ?=sons L a b  l o r  Xater Resourcss and Hydrodynamics, M) 
5 p., Suq 3 ,  1975, .--A032 781/7WE 
AvaiL:?ub. in Jn l .  of Ship Zesearch, V 20:53-66, 12, June 1976 

of w a t s r  c m  be  a cevics to  sxt'act sner5y from t!e L-icident waves. 
desiqn vhich is based on t ie  idea o f  a t a t t e r ed - f loa t  'Ireakwater. and gives tie tiaeorecicil 
desi- c=i-arLa for  m u a  ?over ex',-ac-Lon from a qeneral f l o a t k g  c y l h d e r  vi=!! one o r  2.0 
deurees o f  :reedom. it is shown -dat -ke ra ta  of enezq +.ur--ac-Lon nust be equal to  tie r a t a  
of radiation O ~ h g  and -hat -de f loat ing body m u s t  b e  sace t o  zasonats. 
w i t h  one deqree of freedcm, +Ae naxiaum aZiciency a t  a qiven frequency can be a Least one ha12 
if :he body is syxnetzicil abouc a verAcsl a x i s ,  and greater  ?or an asymmet-lcal body. 
a bocy w i - h  two degrees o f  freedom, a l l  t i e  wave gower can be extcactaa. 
of  :!e con-dolled zotion a re  examined. 

S a l t e r  has demonstrated e.rperisentally f i a t  a horizontai  cyl inder  in  &he free surface 
T 2 i . s  paper grogases a 

Tken f a r  a bouy 

?or 
Eydrocyn3mi,czl asper-s 

VCscous s f f e c t s  a r e  ignored. 

! ?OWEX GEXEIZATION, k i R O D E U U I C S ,  OXOPOSAL) 

ST77 19027 MiALYSIS OF TXE SFN PUMP= LXSEX CONE O p f I c s  

?e=!!, I.?. , ( A i r  Porta Last of Tack Wright-?atzarson x", Ohio School o f  %gi;raering) , SO ?. , 
s+ge 1976, GZP/?H/~S-LL, X D - A O ~ ~  tamm 

A nerldional r3y analysis  is aEtompUshed on *de solar energy collec-ar p a r ,  o f  a 3un 
pmped l a s e r .  X Gaussiaa approxisation is completaa and s;?ows a so la t  b a q e  0 . 5 7  iaches ia 
diameter is iocated 3.81 d fzsm =%e snd of me laser rod. me image is inside the l a se r  
cavi=;r. ?or 290 vat-3 ava i l ab l s  a t  t ie pr-1 d r r o r  of t5e C a s s e q r a i a n  Systsm. it is found 
Laac o n l y  abouc 150 wat*a is fxrxiskea to  -he cone Lens :or tkrouqh gut.  Only about 6 6 %  of  
fie available i50 w a t - a  is co l l ec t sd  by =!!e cone lans and channelled to -Ae l a s e  zod by the 
condensizq cone. ?he Last is fo& by a skew ray anaLpis of IC= zays c?&q 2,- *Le ou te r  
r a a a l  par: of %!a ?rkxaxy mirror. meso  rays zrs t-avarsizg the s y s t u n  all t!xe way to -be 
cone lens, but are diverging before e n t e s b q  U e  lens and therefore m t  Seiaq colLacted by the 
condenser cone. A a  a n a l y s i s  is ;Jade o f  t!m exit angle o f  the power t-averting +Ae condens= 
cone. The aaaLysis w a s  saba so that  an AR coatkig of the a g o q r h t e  maxarial and *ic!!ess 
mu10 Sa gut an *de laoar rad t o r  maxi3non collection 02 -de so la r  energy wavelanpths used iz 
pumpbag 5ae Nd:VAG laser rad. 

!:.'AS-34ATICxL LWDC, O B T Z W  C9LLZcrDRS, OVERVIEW 

~ 3 7  s o 2 9  s a  m z  OF WAVE-ACTF~F~ GZXE~ATOR LIQTE~ JUOY 

.Uane. T . ,  Irttrni, X., (2yokrueisha COG, Tokyo, Japan) ,  W Zesouz, V 3:229-247, 1975, tub1 
oy T a t  Ocean Dev Cwf, Snt Ocean Dev Conf, 3rd, I r e u r ,  Tokyo, Zaua~, hw 3-3, 1975 
A V = i l : S e c t  of i a t  Ocean Dev Coni, Zapan Xaxxage Xssoc. Tokyo, Japan 

aarket. Since CIea -Amre has beuz a damand Eor a =re compact, Lighter a d  lower-prked gener- 
a t o r  model. To me+ these requrements,  fSe TG-2 axid TG-191 Wave-Acivaud Ganersttars were 
rec-atlp develoued. %e pager descr,ber +Ae results of  e-qerulants  mind qrves aa exmie of 
eathatton to obcain r--ad -3Owr f t o m  tkema w a v e - s c t t v a t e d  genexatars. 

.About LO years have p a s s e d  smce the f b s t  TCeL Xave-AdVatad  Ganera3at w a s  ?ut  on the 

(?OWE? -TION, OPTICAL -XUXERS, F ! Z G I  

-hen, ( b d  and Sci Conf Iac, Wcago, C) , Elecao-Opt Syat  les Csnf/'J+ Uses Expo, 
?roc o f  t ie T e a  Pm-. - a h a ,  a, 345 p., Nov LL-13, 197S, B u b i  by Iad and ScL Conf mnaqe, 
I ~ c ,  a c a q o ,  n, 1975 

One huat5red and w e n t 1  se-pape- vata yesacted at tho Confstancr held La . W e b ,  
Calizomia h Novenber, 1973. Topics includad: a p t i c d  computiag, wideband laser r s c o r b g ,  
Optics ia solar: a-?ergy, and laser isotope se$aracion. 

( C E X m J .  OPTIC= C ? S T 3 m T S ,  ?XO"CSIXG) 
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